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Executive Summary 

This Background Investigation Report for St Juliens Creek Annex (SJCA), Chesapeake, 
Virginia has been prepared by CH2M HILL under the Comprehensive Long Term 
Environmental Action Navy (CLEAN) Contract No. N62470-95-D6007, Contract Task Order 
(CTO) 150. The objective of the background investigation is to establish background 
concentrations of metals, pesticides, and PAHs in surface and subsurface soil, and 
groundwater for use in comparison to Installation Restoration (IR) Program site data to 
better identify release-related constituents of concern. These are the parameters most 
commonly found to occur naturally or from anthropogenic sources. 

,.i’-N 

To establish background soil and groundwater quality, sampling locations were identified 
in non-impacted areas that represent underlying hydrogeologic conditions, and areas 
indicative of anthropogenic background conditions at St Juliens Creek Annex. In order to 
establish background groundwater quality, samples were collected from four water table 
aquifer (Columbia Aquifer) monitoring wells and three Yorktown Aquifer background 
wells. Co-located surface and subsurface soil samples were collected from 50 locations, 10 
locations in each of five soil types. The five soil types identified for sampling are: Munden- 
Tetotum, Dragston-Augusta, Bohicket , Urban-Udorthents, and Dredge Fill. A total of 50 
surface and 50 subsurface soil samples were collected. Surface soils were collected from the 
surface to a depth of 6 inches. Subsurface soil samples were collected between 1 and 3 feet. 
Background soil samples were collected for analysis of metals, pesticides, and polynuc:lear 
aromatic hydrocarbons. Groundwater samples were analyzed for the full suite of Target 
Compound List organic and Target Analyte List metals (total and dissolved). 

Groundwater samples were generally of high quality in comparison to applicable water 
quality standards, and are consistent with groundwater quality characteristics of the 
Columbia Aquifer in southeast Virginia as described in the general literature. Analytes 
detected which exceeded potentially applicable water quality standards or risk-based 
guidance concentrations were the metals arsenic, iron, and manganese. Two of four 
organic compounds (acetone and bis(Z-ethylhexyl)phthalate) detected in groundwater are 
common laboratory contaminants and are considered artifacts of the analytical process. 

One sample, MWlS, contained estimated trace levels of trichloroethene and cis- 
1,ldichloroethene. The source for theses potential contaminants in the sample from this 
well is unknown. Although analytical results from this sample were used in calculating 
summary statistics for groundwater (mean and upper confidence level), confirmation 
sampling is recommended for continued use as a background well. Additional sampling of 
all background monitoring wells is needed for more detailed statistical analysis of 
groundwater quality(i.e. determinin g upper tolerance limits). A re-evaluation of 
background groundwater quality using results from future sampling and a review of site 
upgradient wells for possible inclusion in characterizing background groundwater quality is 
warranted. 

Background soil data were statistically evaluated to identify comparable data sets with 
respect to soil type and sample depth. Statistical comparisons among soil types and sample 
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depths were conducted with results from the parameters detected in one or more samples. 
Comparisons relied upon both explicit statistical tests and graphical displays (box plots). 
For many parameters, analytical results could be pooled for Munden-Tetotum soils and 
Dragston-Augusta soils. Bohicket, Urban-Udorthents, and Dredge Fill samples are 
statistically different populations and the data sets are treated separately. For each of the 
soil type data sets, statistical analysis also identified those parameters for which surface and 
subsurface soils are comparable. Central tendency (mean) and upper tolerance limits were 
determined for the subgroups (soil type and soil depth). 

/-“, 

Analytical results of background soil samples showed that pesticides and polynuclear 
aromatic hydrocarbons are present in soils, reflective of potential anthropogenic influence 
on soil quality. In general, metal concentrations are lower in Munden-Tetotum and 
Dragston-Augusta soils than in either Bohicket, Urban-Udorthents, or Dredge Fill. Arsenic 
consistently exceeded residential RBCs in both surface and subsurface samples, and 
occasionally also exceeded the industrial RBC. Iron exceeded the residential RBC 
sporadically in surface and subsurface samples. Although detected in several surface and 
subsurface samples, only one pesticide (4,4-DDE) in one sample (SSll) exceeded the 
residential RBC. The highest concentration and greatest frequency of detection of the PAHs, 
in both surface and subsurface samples, is in Dredge Fill soils. With the exception of 
Dredge Fill soil samples, PAHs are detected more frequently in surface than in subsurface 
soils. Additionally, PAHs are more prevalent in Bohicket and Urban-Udorthents than in 
Munden-Tetotum or Dragston-Augusta soils. The PAHs benzo(a)pyrene, 
benzo(b)flouranthene, dibenz(a,h)anthracene, and indeno(l,2,3-cd)pyrene exceeded the 
residential RBC in several samples. 

The statistical analysis of background data will be used to better identify and assess site- 
related contamination. For site data collected as part of the Site Screening Process, a risk 
screening evaluation will be conducted through a qualitative comparison to established risk 
screening criteria (Federal and State criteria). For data collected as part of a Remedial 
Investigation, a quantitative risk assessment will be conducted. For parameters that pose a 
potential risk (risk screening) or are identified risk drivers through the quantitative risk 
assessments, background data will be used to identify release-related constituents of 
concern and for risk management. 

For site constituents of potential concern or identified risk drivers, background data can be 
used by comparison of site constituent concentrations with the background-UTLs. 
Maximum concentrations of site constituents less than background UTLs may indicate that 
there has not been a site release, and no further action should be considered. If maximum 
concentration(s) of constituent(s) of concern exceed the background UTL, then population to 
population comparisons, as well as site and background central tendency comparisons 
should be conducted. If site and background populations are not statistically different, 
consideration should be given to the location and distribution of the maximum 
concentration(s) as representative of a “hot spot”, and may provide information on the 
overall extent or absence of contamination at a site. 
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Executive Summary 

This Background Investigation Report for St Juliens Creek Annex (SJCA), Chesapeake, 
Virginia has been prepared by CH2M HILL under the Comprehensive Long Term 
Environmental Action Navy (CLEAN) Contract No. N62470-95-D6007, Contract Tas,k Order 
(CTO) 150. The objective of the background investigation is to establish background 
concentrations of metals, pesticides, and PAHs in surface and subsurface soil, and 
groundwater for use in comparison to Installation Restoration (IR) Program site data to 
better identify release-related constituents of concern. These are the parameters most 
commonly found to occur naturally or from anthropogenic sources. Background 
information for surface water and sediment is addressed through upgradient/upstream 
reference samples on a project specific basis; surface water and sediment sampling was not 
conducted as part of this background study. 

To establish background soil and groundwater quality, sampling locations were identified 
in non-impacted areas that represent underlying hydrogeologic conditions, and areas 
indicative of anthropogenic background conditions at St Juliens Creek Annex. In order to 
establish background groundwater quality, samples were collected from four water table 
aquifer (Columbia Aquifer) monitoring wells and three Yorktown Aquifer background 
wells. Co-located surface and subsurface soil samples were collected from 50 locations, 10 
locations in each of five soil types. The five soil types identified for sampling are: Munden- 
Tetotum, Dragston-Augusta, Bohicket , Urban-Udorthents, and Dredge Fill. A total of 50 
surface and 50 subsurface soil samples were collected. Surface soils were collected from the 
surface to a depth of 6 inches. Subsurface soil samples were collected between 1 and 3 feet. 
Background soil samples were collected for analysis of metals, pesticides, and polynuclear 
aromatic hydrocarbons. Groundwater samples were analyzed for the full suite of Target 
Compound List organic and Target Analyte List metals (total and dissolved). 

Groundwater samples were generally of high quality in comparison to applicable water 
quality standards, and are consistent with groundwater quality characteristics of the 
Columbia Aquifer in southeast Virginia as described in the general literature. Analytes 
detected which exceeded potentially applicable water quality standards or risk-based 
guidance concentrations were the metals arsenic, iron, and manganese. Two of four 
organic compounds (acetone and bis(2-ethylhexyl)phthalate) detected in groundwater are 
common laboratory contaminants and are considered artifacts of the analytical process.One 
sample, MWlS, contained estimated trace levels of trichloroethene and cis- 
1,ldichloroethene. The source for theses potential contaminants in the sample from this 
well is unknown. Although analytical results from this sample were used in calculating 
summary statistics for groundwater (mean and upper confidence level), confirmation 
sampling is recommended for continued use as a background well. Additional sampling of 
all background monitoring wells is needed for more detailed statistical analysis of 
groundwater quality(i.e. determinin g upper tolerance limits). A re-evaluation of 
background groundwater quality using results from future sampling and a review of site 
upgradient wells for possible inclusion in characterizing background groundwater quality is 
warranted. 
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Background soil data were statistically evaluated to identify comparable data sets with 
respect to soil type and sample depth. Statistical comparisons among soil types and sample 
depths were conducted with results from the parameters detected in one or more sa.mples. 
Comparisons relied upon both explicit statistical tests and graphical displays (box plots). 
For many parameters, analytical results could be pooled for Munden-Tetotum soils (and 
Dragston-Augusta soils. Bohicket, Urban-Udorthents, and Dredge Fill samples are 
statistically different populations and the data sets are treated separately. For each of the 
soil type data sets, statistical analysis also identified those parameters for which surface and 
subsurface soils are comparable. Central tendency (mean) and upper tolerance limits were 
determined for the subgroups (soil type and soil depth). 

Analytical results of background soil samples showed that pesticides and polynuclear 
aromatic hydrocarbons are present in soils, reflective of potential anthropogenic influence 
on soil quality. In general, metal concentrations are lower in Munden-Tetotum and 
Dragston-Augusta soils than in either Bohicket, Urban-Udorthents, or Dredge Fill. Arsenic 
consistently exceeded residential RBCs in both surface and subsurface samples, and 
occasionally also exceeded the industrial RBC. Iron exceeded the residential RBC 
sporadically in surface and subsurface samples. Although detected in several surface and 
subsurface samples, only one pesticide (4,4-DDE) in one sample (SSll) exceeded the 
residential RBC. The highest concentration and greatest frequency of detection of the PAHs, 
in both surface and subsurface samples, is in Dredge Fill soils. With the exception of 
Dredge Fill soil samples, PAHs are detected more frequently in surface than in subsurface 
soils. Additionally, PAHs are more prevalent in Bohicket and Urban-Udorthents than in 
Munden-Tetotum or Dragston-Augusta soils. The PAHs benzo(a)pyrene, 
benzo(b)flouranthene, dibenz(a,h)anthracene, and indeno(l,2,3-cd)pyrene exceeded the 
residential RBC in several samples. 

The statistical analysis of background data will be used to better identify and assess site- 
related contamination. For site data collected as part of the Site Screening Process, a. risk 
screening evaluation will be conducted to identify constituents of potential concern 
(COPCs) through a qualitative comparison to established risk screening criteria (Federal and 
State criteria). After COPCs are identified through the initial screening, background1 
concentrations are evaluated to determine if any constituents are ubiquitous to the site and 
not indicative of a release. Maximum concentrations of site parameters considered COPCs 
are compared to the background upper tolerance level (UTL). If the maximum 
concentration of a constituent initially identified as a COPC based on the qualitative 
screening is greater than the background UTL, the constituent will be considered a COPC 
and additional qualitative risk screening conducted. For each COPC, an apparent hazard 
index (AHI) or apparent cancer risk (ACR) is then calculated. Following this calculation, 
the individual AHIs for non-cancer risks are summed and designated the “Cumulative 
AHI,” or “CAHI” and the individual ACRs for cancer risks are summed and designated the 
“Cumulative ACR,” or “CACR.” The CACR for cancer risk is then multiplied by 10-6. If the 
CAHI for non-cancer risk is less than the screening criterion of 1 and the CACR for cancer 
risk is within the acceptable 10” to 10-G risk range, no constituents of concern are identified. 
If the calculated CAHI or CACR exceed the applicable screening criteria, those constituents 
that are included in the CAHI or CACR calculation are considered PCOCs. 
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For remaining parameters with maximum concentration(s) greater than background UTL 
resulting in a CAHI or CACR in the range indicative of potential risk, then population-to- 
population comparisons, are conducted. Professional judgement will incorporate siite 
history and operations, current site conditions, and conceptual site models for exposure 
pathways and receptors. Risk management decisions can then be made by the Navy in 
partnership with the EPA and DEQ as well as assess site conditions for determination of no 
further action, limited “hot spot” remedial measures, or whether a remedial investigation is 
warranted for the site. 

For data collected as part of a Remedial Investigation, a quantitative risk assessment is 
conducted in accordance with Navy and EPA guidance. For parameters that are identified 
risk drivers, background data is used for risk management at the conclusion of the 
quantitative risk assessment process. Best estimates of background central tendency (e.g., 
mean in normally or log normally distributed data or median where data follow neither 
theoretical distribution), and UTLs, including a two-sided 95% confidence interval for the 
estimates, are used as part of the uncertainty analysis and incorporated into an overall 
summary of site risks for use in the risk management process. 
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Introduction 

This report describes the field activities and presents findings of the background 
investigation of soil and groundwater at the St. Juliens Creek Annex (SJCA), Chesapeake, 
Virginia. The report is prepared under the Naval Facilities Engineering Command (NFEC) 
U.S. Naval Facilities Engineering Command, Atlantic Division (LANTDIV) Navy Contract 
N62470-95-D-6007 Navy Comprehensive Long-term Environmental Action Navy (CLEAN), 
District III, Contract Task Orders -0015 and -0150. The technical approach is based. on the 
“Final Master Project Plan, Naval Station Norfolk, St. Juliens Creek Annex, Chesapeake, 
Virginia”, dated July 2000. Site specific procedures were followed as outlined in “Final 
Field Sampling Plan, Relative Risk Ranking System, Data Collection Plan: Addendum for 
Background Determination, St. Juliens Creek Annex Site, Chesapeake, Virginia”, dated 
March 1999, and “Final Work Plan and Sampling and Analysis Plan St. Juliens Creek Annex, 
Chesapeake, Virginia”, dated January 2001. Background information for surface water and 
sediment is addressed through upgradient/upstream reference samples on a project specific 
basis; surface water and sediment sampling was not conducted as part of this background 
study. Objectives of the background investigation were to: 

l Distinguish site-related contamination from background levels due to naturally 
occurring (those chemicals expected at a site in the absence of human influence)1 or 
anthropogenic (chemicals that are present in the environment due to man-made, nonsite 
sources) sources in order to determine the presence or absence of site contamination and 
effectively assess site risks. 

. Provide baseline measurements of background concentrations to determine the 
statistical differences in soil quality between soil types in natural, non-impacted areas 
and urban soil areas. 

This report is divided into five sections. Provided in Section 1 are the Annex’s history and 
general information. Section 2 describes field activities conducted to accomplish project 
objectives; Section 3 summarizes the laboratory analytical results; Section 4 discusses 
statistical analysis of background data; and Section 5 summarizes background investigation 
conclusions. Figures and tables referenced throughout the text are provided at the ‘end the 
report. 

1 .I St. Juliens Creek Annex Description and History 
The SCJA facility is situated at the confluence of St. Juliens Creek and the Elizabeth River in 
the City of Chesapeake, located in southeastern Virginia (Figure l-l). SCJA began 
operations as a naval ammunitions facility in 1849. For a majority of its history, the SCJA 
facility has been used for the storage and transportation of ammunitions and ordinances. 
The current primary mission of the SCJA facility is to provide a radar testing range and 
various administrative and warehousing facilities for the nearby Norfolk Naval Shipyard 
and other local Navy activities. SCJA also provides administrative offices, light ind.ustrial 
shops and storage facilities for tenant naval commands. 

Processes and operations at the SCJA facility have included general ordnance operations 
involving wartime transfer of ammunitions to various other U.S. Naval facilities throughout 
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the United States and abroad. In addition, the Annex has been involved in specific 
ordnance operations and processes including those involving black powder operationls, 
smokeless powder operations, projectile loading operations, mine loading, tracer mixing, 
testing operations, and decontamination operations. 

The SCJA facility has also been involved in non-ordnance operations, including degreasing 
operations, paint shops, machine shops, vehicle and locomotive maintenance shops, pest 
control shops, battery shops, print shops, electrical shops, boiler plant operations, was.hrack 
operations, potable and salt water fire protection systems, and fire training operations 
Many of these operations have been discontinued, including locomotive maintenance, 
printing, and pest control. 

Materials stored at the SCJA facility have included oil, ordnance materials, non-ordnance 
chemicals, and disaster preparedness chemicals. Various parts of the facility are used to 
store small amounts of waste before transfer to accumulation points. 

1.2 Physical Setting 
The SCJA facility is situated at the confluence of St. Juliens Creek and the Southern Branch 
Elizabeth River in the city of Chesapeake, located in southeastern Virginia. ‘The facility 
covers approximately 490 acres and includes 221 buildings, 653 feet of wharf, a central 
heating plant, numerous non-operational industrial facilities, and miscellaneous structures 
including a housing area (Figure l-2). A Virginia Power Company power line runs 
diagonally across the facility in a northwest-southeast trending direction, splitting the area 
roughly in half. 

The facility is bordered to the north by the Norfolk and Western Railroad, the City of 
Portsmouth, and residential areas, to the west by residential areas, to the south by St. Juliens 
Creek, and to the east by the Southern Branch Elizabeth River. According to the 1982 II. S. 
Geological Survey (USGS) Norfolk South Quadrangle topographic map, a large industrial 
waste pond was located adjacent to the property boundary in the northeast portion of the 
Annex ” Most of the surrounding areas are developed, and include residences, schools,. 
recreational areas, and shipping facilities for several large industries. The Norfolk Naval 
Shipyard is located approximately three miles north. Some undeveloped land is locate’d in 
various areas surrounding the facility. 

1.3 Regional and Site Specific Geology and Hydrogeology 
The geology and hydrogeology of Southeastern Virginia has been discussed by several 
authors: Cederstrom (1957), Oaks and Coch (1973), Siudyla et al. (1981), Hamilton and 
Larson (1988), Meng and Harsh (1988), and Harsh and Laczniak (1990) and are the primary 
references for this report. 

The SCJA facility is a low-lying wedge of land between the Southern Branch of the Elizabeth 
River and St. Juliens Creek. Elevations range from sea level along the banks of the two 
bordering waterways, and along Blows Creek located in the northern part of the facility, to 
15 feet above mean sea level (msl) northeast of Blows Creek. A northwest-southeast 

P:\CALDWELL\ST JULIANS\BACKGROUND\ST. JULIENS BACKGROUND DRAFT REV.OOC l-2 



trending ridge generally bisects the area, dividing the St. Juliens Creek drainage basin to the 
southwest and the Blows Creek drainage basin to the northeast. 

The SCJA facility is located in the outer Atlantic Coastal Plain Physiographic Province. A 
wedge of marine and non-marine sediments deposited during Late Cretaceous, Tertiary, 
and Quaternary time dips and thickens to the east and extends approximately 20 miles, east 
to the Atlantic Ocean. Historical Coastal Plain sedimentation and deposition were 
controlled by fluctuations in sea level on a subsiding continental margin. These sediments 
overlie pre-Cretaceous crystalline basement rock. The Annex is underlain by over 
2,000 feet of gently dipping Recent to Lower Cretaceous sandy sediments. 

Based on the generalized regional column presented by Meng and Harsh, 1988, geologic 
units present beneath the Annex include, from youngest to oldest: 

f-‘, 

l Holocene (Recent) deposits 
l Undifferentiated Pleistocene deposits of the Columbia Group (Sand Bridge and 

Norfolk Formations), 
l The Miocene to Pliocene Chesapeake Group of formations (including Yorktown 

Formation), 
l The Paleocene to Eocene Pamunkey Group of formations (Nanjemoy Formation), 
l Late Cretaceous undifferentiated sediments 
l Early to Late Cretaceous Potomac Formation 

Corresponding to the regional geologic formations and groups listed above are 17 hydro- 
stratigraphic units: 9 aquifers separated by 8 aquitards or confining units. Of these 
regional hydrostratigraphic units, the youngest three are most relevant to the activities at 
SJCA, because only these three are likely to be affected by facility operations. The 
hydrostratigraphic units are, from youngest to oldest: 

. 

. 

Holocene to Pleistocene Columbia Aquifer 
Late Pliocene Yorktown Confining Unit 
Late Miocene to Pliocene Yorktown-Eastover Aquifer 
Miocene St. Marys Confining Unit and St. Mary+Choptank Aquifer 
Miocene Calvert Confining Unit and Chickahominy-Piney Point Aquifer 
Late Paleocene to Early Eocene Nanjemoy-Marlboro Clay Confining Unit and Aquia 
Aquifer 
Early Paleocene Brightseat Confining Unit and Brightseat Aquifer (not present in 
Portsmouth/Chesapeake region) 
Late to Early Cretaceous Upper, Middle, and Lower Potomac Confining Unit and 
Upper, Middle, and Lower Potomac Aquifers 

Y-1. 

The Columbia Group is approximately 60 feet thick in southeastern Virginia. The 
unconfined water-table aquifer at the Annex is the uppermost portion of the Columbia 
Aquifer. The Columbia Aquifer is comprised of most of the surface geologic units, 
including the Sand Bridge and Norfolk Formations. The upper 20 to 40 feet make up the 
unconfined Columbia Aquifer, which is comprised of beds and lenses of sand and some 
gravel, shell, silt, sandy clay, and clay. The Sand Bridge Formation is made up of tidal 
channel clayey sand facies and a shoal lagoonal silty sand facies. The tidal channel facies is 
made up of clayey sand, silt, and clay to well sorted fine to medium sand. The Norfolk 
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Formation, which underlies the Sandbridge Formation, is made up of an upper member of 
brackish marine silty sand and fluvial-estuarine silty sand, and a lower member of clean 
quartz sand and fine gravel. The sand and shell beds, and sand and shell lenses, the m.ajor 
water-bearing strata, are heterogeneous and discontinuous due to complex marine-estuarine 
environments in which they were deposited. 

The Columbia Aquifer is recharged primarily by infiltration of precipitation and minimally 
by stream infiltration. Because the potentiometric surface of the Columbia Aquifer rou.ghly 
reflects the topography, groundwater flow in the upland areas is generally from areas of 
higher elevation to areas of lower elevation. The low hydraulic conductivity of the 
Yorktown confining unit below the Columbia Aquifer results in minimal seepage through 
the confining unit into the Yorktown Aquifer from above. However, there is the potential 
for downward seepage where the confining unit between the Colurnbia Aquifer thins or is 
discontinuous. 

The depth of shallow groundwater at the Annex is usually 5 feet or less below ground 
surface, and is shallower near the surface water bodies. The shallow groundwater flows 
from elevated areas and discharges into the various surrounding surface water bodies such 
as drainage ditches, Blows Creek, St Juleins Creek, and the Southern Branch of the 
Elizabeth River. 

i- 

The clayey sand facies of the Sand Bridge Formation occurs on the eastern portion of the 
Annex facility, and the silty sand facies occurs on the western portion of the facility. The 
alluvial sand and marsh sediments occur along both Blows Creek and St. Juliens Creek. 
Boring logs from 1946 to 1978 indicated mostly sandy soils; silty and clayey soils were 
observed in the remainder of the logs. The Norfolk and Yorktown Formations underlie the 
surficial deposits on the Annex. 

Blows Creek and St. Juliens Creek receive the majority of surface water runoff from the 
Annex. Both creeks flow east to empty into the Southern Branch of the Elizabeth River. The 
remaining runoff from the Annex flows directly into the Southern Branch of the Elizabeth 
River, or is diverted into storm drains that empty either into the Southern Branch Elizabeth 
River or St. Juliens Creek. The Southern Branch of the Elizabeth River flows through a 
highly industrialized area which includes oil storage and cresol facilities, and fertilizer 
plants. The river, which is part of the Jntracoastal Waterway, is used by many recreatio.nal 
boaters during the summer and by larger commercial and naval craft throughout the year. 
The Southern Branch of the Elizabeth River flows north to discharge into the James River, 
which flows into the Chesapeake Bay. The entire downstream portion of surface water is 
tidally influenced. 

The SCJA facility was initially placed within the boundaries of the loo-year flood plain. 
However, a 1984 Environmental Assessment Addendum indicated that according to the 
1983 National Flood Insurance Program flood maps, the loo-year flood level for the 
originally proposed SCJA facility is 8.5 feet above msl. Elevations for the majority of the 
Annex property are above 8.5 feet msl and therefore does not lie within the loo-year flood 
plain. Areas within the lOO-year flood plain include those adjacent to St. Juliens Creek, 
Blows Creek, and the southern border of the Elizabeth River. 
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ackground Soil Types 
Six general categories of soil types were identified based on a review of the Soil 
Conservation Service (SCS) Soil Stlwey Rtrportfir Norfolk Nnz& Skippd clnd St. Jdiens Creels 
Annex, Portsmoutk, Virginilz, (1983) and aerial photographs which identified dredged fill 
areas and past land use. The six general categories of soil types identified are: 1) Munden- 
Tetotum Association, 2) Dragston-Augusta Association, 3) Nimmo, 4) Bohicket ,5) Urban- 
Udorthents, and 6) dredge fill. The distribution of the Soil Associations identified by the 
SCS is shown in Figure l-3. The Installation Restoration Program (IRE) sites and Areas of 
Concern (AOCs) are shown in Figure l-2. There are no CERCLA IRE or AOCs within the 
Nimtno soils. The dredge fill area, located in the northeast comer of SCJA, was identified 
from EPA Photographic Interpretation Center (EPIC) photographs. The SCS soil survey 
maps classify both this area and the eastern, developed, side of the base as Urban- 
Udorthents. This soil association is defined as areas where 70 percent of the land is covered 
with asphalt, concrete, buildings, etc. or where soils have been altered by excavation. 

1.5 Previous Base Wide Investigations 

,,a”-. 

Previous base wide investigations completed through the IRE include the Initial Assessment 
Study (IAS), dated August 1981 and a Relative Risk Ranking @RR) System Data Collection 
Report, dated April 1996. In addition, USEPA Region III conducted two assessments at the 
Annex: a Preliminary Assessment (PA), dated 1983, and a Phase II RCRA Facility 
Assessment (RFA), dated March 1989. 

In 1981, the U.S. Navy conducted the IAS as part of the Naval Assessment and Control of 
Installation Pollutants (NACIP) Program. The purpose of the IAS was to identify and a.ssess 
sites that posed a potential threat to human health or the environment because of 
contamination from past handling of and operations involving hazardous materials. R.esults 
of this study revealed that low level concentrations of ordnance materials were determined 
to exist throughout the facility. However, the sites identified were determined not to pose a 
threat to human health and the environment, and no confirmation study was conducted. 
No sampling was conducted as part of the study. 

/” 

In 1983, NUS Corporation, Superfund Division (NIX), conducted a PA at seven sites at the 
facility. These sites included: Cross and Mine (Solid Waste Management Unit [SWMUJ #9); 
Building 249 (SWMU #13); Dump A (SWMU #l); Dump B (SWMU #2); Dump B Incinerator 
(SWMU #3); D~unp C (SWMU #5); and Dump D (SWMU #6). Each site was monitoredl for 
volatile organic compounds (VOCs) and radiation with an organic vapor meter and 
radiation meter, respectively. No sampling was conducted as part of the PA. NUS did not 
observe significant signs of contamination at the sites evaluated. However, the PA report 
mentioned that various locations on the facility were contaminated with low level residues 
of pesticide and herbicide materials. In 1989, A.T. Keamey, Inc. and K.W. Brown & 
Associates, Inc. prepared a Phase II RFA. The RFA included a preliminary review of all 
available relevant documents and a visual site inspection (VSI), including 34 SWMUs and 
Areas of Concern (AOCs). Eleven of the SWMUs and AOCs were recommended for RCRA 
Facility Investigation (REIs). No sampling was conducted during the RFA. 
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In April 1996, CH2M Hill submitted to the Department of the Navy an RRR System Data 
Collection Report for SCJA. The report contained results from sampling conducted at 21 
sites at the Annex where no sampling data had previously been available. The goal of the 
sampling effort was to gather data for the Navy to perform assessments of the sites using 
the Navy’s RRR System. 

Twelve potential AOCs were identified for investigation during the joint EPA, VDEQ, and 
Navy review of historical aerial photography (EPIC Study) of the facility in June 1999. In 
November 1999, a work-in -progress/site visit with representatives of the Navy, CDM 
Federal, VDEQ, and the EPA-BTAG was conducted to evaluate the twelve “EPIC AOC” 
locations, and review current and past conditions (based on EPIC photographs) to 
determine if sampling was warranted at any of these EPIC AOCs. In addition, the group 
reviewed site conditions and historical photography of the IRE sites to be included in the 
Site Screening Assessment (SSA), and those sites planned for Site Investigations. The Navy, 
EPA, and VDEQ conducted an additional site visit on February 2,200O to confirm this 
determination. Descriptive information on these EPIC AOC sites can be found in the Site 
Management Plan. 
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2.0 Site investigation and Field Activities 

This section discusses the technical approach and investigation efforts that were conducted 
to establish background soil and groundwater quality at SJCA, and presents the rationale 
for selection of sample locations. 

2.1 Soil Sampling Rationale and Sampling Locations 
The information collected for this background investigation will be used to supplement 
information collected in remedial investigations (RI) and risk assessments (RA) and aid in 
determining if additional site investigations, institutional controls, or remediation is, 
required. In an effort to more accurately identify site related contamination and assess 
potential risks of exposure to site contaminants, it is essential to identify the concentrations 
of naturally occurring constituents (inorganic elements or chemicals that represent 
underlying geochemical conditions not influenced by human activity) in site media. It is 
also essential to distinguish between site-related contamination and potential anthropogenic 
compounds present in the environment as a result of human activities, but not related to site 
sources. Background soil samples, collected and analyzed in the same manner as other site 
samples, provide baseline measurements for comparison to site data to better distinguish 
site releases and the degree of environmental risk present at a site. 

The specific goal of the sampling effort at SJCA was to establish background concentrations 
of metals, pesticides, and polynuclear aromatic hydrocarbons (PAHs) in surface and 
subsurface soil and also background concentrations of total organic carbons (TOC) and pH 
levels in surface soils. Background soil samples were collected for analysis of metals, 
pesticides, and PAHs. These compounds are generally considered naturally occurring or 
potentially anthropogenic constituents. Other compounds such as volatile organic 
compounds (VOCs) are not considered anthropogenic, therefore not included in the 
background soil sample analyses. If detected in site samples, these compounds cou:ld be 
considered site-related. Petroleum compounds detected in site samples will be addressed 
under Navy petroleum programs. Groundwater samples were analyzed for the full suite 
of Target Compound List (TCL) organics and Target Analyte List (TAL) metals (total and 
dissolved). 

The background analyses are statistically evaluated in Section 4 to determine the range in 
concentrations of naturally occurring and anthropogenic constituents. This data will be 
used to statistically compare levels of background constituents to those of site contaminants 
in the various sites within the SCJA facilities. When background analyses indicate that site- 
specific and naturally occurring background chemical concentrations are not statistically 
different from site sample results, it is concluded that their presence in site media is not 
representative of a contaminant release from the site and should therefore not be considered 
a potential constituent of concern. The data presented in this report will be used to 
supplement data collected during previous investigations and used in future risk 
management evaluations at SCJA. 
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An initial site reconnaissance was conducted in December 2000 to ensure selected areas for 
background soil sampling are not impacted by site activities or in close proximity to 
potential source areas. Historical aerial photographs were also reviewed to ensure the 
background sample locations were not impacted by historical activities. Samples were not 
collected from areas of known contamination. 

To establish background soil quality, non-impacted areas that represent the underlying soil 
conditions were identified for background sampling locations. Additionally, areas 
indicative of anthropogenic background conditions were also identified. These areas 
include fill areas comprised of dredged sediments and non-urban soil areas, and Urban - 
Udorthent soil areas. 

As discussed in Section 1.4 six general categories of soil types were identified: 1) Munden- 
Tetotum Association, 2) Dragston-Augusta Association, 3) Nimmo, 4) Bohicket ,5) ‘IJrban- 
Udorthents, and 6) Dredge Fill (Figure l-3). With Partnering Team consensus, no 
background soil samples were collected from the Nirnmo Association because there are 
currently no CERCLA IRE sites or AOCs located within this soil type. Site 16 (DRMO 
Storage Yard) is located within that association however the DRMO facility is not part of the 
CERCLA IR program. Additionally, there are few undisturbed areas in the Nimmo soils 
from which appropriate background locations could be identified. Therefore, background 
soils samples were collected from the remaining four associations and the dredge fill 
material. 

As presented in the approved Background Investigation Work Plan, ten locations within 
each soil type were sampled. At each location both surface and subsurface soil was 
collected, except as noted in specific cases. Within each soil type the background so:il 
sampling locations have been distributed across the area for the greatest coverage toi collect 
the most representative samples. 

Sampling locations were also selected based on a review of aerial photographs from 1937 to 
1990 to confirm their appropriateness as a background location, i.e., located away from 
potential past and present contaminant source areas. In general, present day grassy and 
wooded areas were preferentially selected. 

2.2 Background Soil Sampling Locations 
To characterize the background soils indicative of the natural and anthropogenic conditions, 
background samples were collected from the following soil types: 

* Munden-Tetotum Association, 
a Dragston-Augusta Association, 
0 Bohicket Association, 
e Urban-Udorthents (Developed Land), and 
e Dredge Fill. 

The locations of all the background soil samples are shown in Figure 2-l. Co-located surface 
soil samples (0 to 6 inches) and subsurface soil samples (1 to 3 feet) were collected ai: each 
background location. These sample depths as discussed in the approved Work Plan provide 
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representative background concentrations and are applicable for risk management 
decisions. 

2.2.1 Soil Samples Munden-Tetotum Association (I) 
The MLmden-Tetotum Association is defined by the SCS as moderately well-drained soils 
that have a subsoil of sandy loam or clayey loam. As shown on Figure l-3, this soil 
association is folmd in the southwest edge of SJCA (on either side of St. Juliens Creek Road), 
in the north central portion of the facility along Craddock Street, as well as along the 
northwest boundary of SJCA. No background soil sample locations were selected from 
areas along Craddock Street, due to the presence of IRP sites in these areas (Site 2 and the 
Burning Grounds). 

Four samples were collected from the area along the northwest boundary of SJCA, three 
were collected from the wooded area at the western end of St. Juliens Creek Road, and one 
was collected from the wooded area north of Building 169 approximately 200 feet west of 
Craddock Street. A review of aerial photographs indicates that there has been some clearing 
of trees in these areas between 1939 and 1990, but no construction on, or excavation of,, the 
soil. The remaining two sample locations are in grassy areas within the eastern half of the 
facility that was developed prior to 1939. No construction or excavation activities are 
evident from aerial photographs taken between 1939 and 1990. There are no known solid 
waste management areas or contaminant releases in close proximity to the selected 
background locations. 

,,-z- . 

2.2.2 Soil Samples in Dragston-Augusta Association (II) 
The Dragston-Augusta Association is defined by the SCS as somewhat poorly-drained soils 
that have subsoils of fine sandy loam or sandy clay loam. As shown on Figure l-3, this soil 
association is found west of Craddock St. and mostly south of Blows Creek, although there 
is a relatively small area north of Blows Creek. In general, the western half of SJCA, w:here 
the association occurs, was developed between 1939 and 1949. The 1949 aerial photograph 
shows that this area was heavily wooded, with the exception of a clearing (possible waste 
disposal area) just north of Blows Creek. This clearing, located north of Blows Creek and 
identified as AOC 1, is partially within the Dragston-Augusta soil association. Three 
background soil samples were collected from the northern occurrence of the Dragston- 
Augusta soils. The locations were selected in the northern and eastern edges of the area, 
away from areas potentially impacted by site activities. 

The remaining seven sampling locations are in the southwest portion of SJCA, in areas that 
are grassy or lightly wooded. This area was cleared of trees between 1958 and 1964. AU of 
the sampling locations are at least 500 feet from the fenced boundary of non-CERCLA Site 
16. 

,/-.. 

2.2.3 Soil Samples in Bohicket Association (IV) 
The Bohicket Association is defined by the SCS as very poorly-drained soils of tidal ma:rshes 
that have a silty clay substratum. As shown on Figure l-3, this soil association is found 
along Blows Creek and on the northeast comer of the intersection of Craddock St. and St. 
Juliens Creek Road. The majority of the latter area is Site 2, Landfill B, which includes ai 
central pond that is connected to St. Juliens Creek via a culvert. No background soil 
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,i--., samples were collected from this southern occurrence of the Bohicket Association. The 
sampling locations are along Blows Creek, predominantly on the south side of the creek. 

2.2.4 Soil Samples in Urban-Udorthents (Developed Land) (V) 
The Urban Udorthents soils are defined by the SCS as areas where 70% of the land is 
covered with asphalt, concrete, buildings or where soils have been altered by excavations. 
As noted earlier, for this study, the area defined as Urban Udorthents by the SCS, has’ been 
subdivided into those areas developed with buildings and roads, and those areas that have 
been filled with hydraulic dredge spoil material. As shown on Figure l-3, this soil 
association is found in the southeastern portion of the site. Generally this area has been 
developed since before 1939. The ten locations sampled in this area are located on grassy 
areas between buildings. Although there are several IRP sites and AOCs in this developed 
area, none of the sample locations are immediately adjacent to the sites. 

2.2.5 Soil Samples in Dredge Fill Area (VI) 

f”.” -. 

The Dredge Fill Area, identified from the 1939 and 1949 aerial photographs as interpreted 
by EPIC, is in the northeast of the facility (Figure l-3). Use of this area for deposition of 
hydraulic dredge fill appears to have ceased, in at least the western portion of the fill area, 
by 1939. The northeast and southeast comers of the fill area later were used as a waste 
disposal areas (Site 3, Landfill C and Site 4, Landfill D). The Landfill D boundary is fairly 
apparent at the site and is marked by an approximate 5 feet elevation increase over the 
adjacent dredge spoil area. In addition the landfill has small trees and brush on it. The 
boundary of Landfill C is less defined, but examination of the aerial photographs indicate 
relatively limited activity, mostly adjacent to a dirt road that crosses the area diagonally 
from northwest to southeast. Between 1964 and 1974, a radar testing facility was 
constructed on a portion of Landfill C. 

The majority of the dredge fill area is grassy and open. Ten soil sampling locations arle 
distributed throughout the dredge fill area. Four of the ten locations were sampled in April 
1999 as upgradientlbackground surface soils (SJSSO4-SS19-000, SJSSO4-SS20-000, SJSS04 
SS21-000, and SJSSO4-SS22-000) as part of the ongoing RI activities associated with Landfill 
C and Landfill D. These sample locations were re-located during the February 2001 
sampling event and a subsurface sample was collected from each location. For consistency 
in the background investigation, these 1999 surface samples were re-identified as SBK -SS47, 
-SS48, -SS49, and -SS50. Co-located subsurface samples locations are identiiied as SBK - 
SB47, -SB48, -SB49, and -SB50. 

2.3 Groundwater Sampling Locations 
Based on preliminary water level data collected during previous investigations, both 
shallow and deep groundwater generally flows toward the Elizabeth River. Local variations 
in groundwater flow results from topographic and surface water influences. Along the 
shoreline of St. Juliens Creek: shallow and deep groundwater discharge to St. Juliens Creek. 
In the northeast region of the Annex, shallow groundwater flow appears to have a 
westward component perhaps due to local mounding or tidal influence of the Southern 
Branch of the Elizabeth River. 
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Three new monitoring well pairs (one shallow in the Columbia aquifer and one deep in the 
Yorktown aquifer) and one shallow monitoring well were installed in the northwest region 
of the Annex. All shallow and deep groundwater monitoring wells were located 
hydraulically upgradient of the 21 sites addressed by the RRR System, in locations tihat are 
not expected to be influenced by site activities. The shallow and deep monitoring wells 
were paired to provide a vertical profile of groundwater quality and to define vertical 
gradients. The wells were installed at depths ranging from 13 to 14 feet below ground 
surface (bgs) for shallow wells and 35 to 53 feet bgs for deep wells. 

One round of samples was collected from all newly installed background monitoring wells. 
Additionally, the existing upgradient monitoring well pair at Site 2 (MWlS/lD) was also 
sampled. 

2.4 Technical Approach and Field Investigation Activities 

2.4.1 Field Sampling Activities 
The background sampling protocols and procedures are discussed in detail in the M:aster 
Project Plan, the Field Sampling Plan Addendum for Background Determination, and 
Background Soil Work Plan. Sampling protocols and procedures are summarized below. 

2.4.1 .l Soil Sampling 

The background soil investigation involved the collection of 50 co-located surface and sub- 
surface soil samples. Surface and subsurface soil sampling locations are presented on 
Figure 2-1. All of these samples were collected during the February 2001 sampling event 
except for the four surface samples collected in the Dredge Fill as discussed in Section 2.2.5. 

Surface soils were collected from the surface to a depth of 6 inches bgs. Subsurface soils 
were collected between 1 and 3 feet bgs. Samples were collected using a direct push1 
technology (DPT) truck mounted rig (Geoprobe@) with the exception of SBK-SS/SB02, SBK- 
SS/SB03 and all the Bohicket Association soil type samples (SBK-SS/SB21 through 30) due 
to obstructed access for the rig and/or swampy soil conditions. These samples were 
collected with a stainless steel hand auger. All samples were homogenized in a stainless 
steel bowl prior to placement in laboratory-prepared sample bottles. Samples were packed 
on ice for shipment to STL-Pittsburgh Laboratory, Inc. All soil samples collected w’ere 
analyzed for Target Compound List (TCL) pesticides, PAHs, and Target Analyte List (TAL) 
metals and cyanide. Surface soil samples were also analyzed for TOC and pH. Analysis of 
TCL pesticides and TAL metals were performed according to Contract Laboratory Program 
(CLP) methods (CLP OLM04 and CLP ILM04, respectively). Analysis of PAHs were 
performed according to EPA SW-846 Method 8270M (modified to achieve low detection 
limits through the use of Selective Ion Monitoring SIM)); TOC by Walhley-Black method; 
and pH by EPA method 9054. Analytical results are discussed in Section 3. 

Additional volume of all samples were collected for lithologic descriptions which were 
recorded in soil boring log (Appendix A). Soils were classified according to the Unified Soil 
Classification System (USCS). Descriptions included color, grain size, hardness, density, 
USCS group symbol, moisture content, and any other observations. 
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The location of the four April 1999 surface soil samples associated with the RI for Site 3 
were identified using a Magellan GPS ColorTRAK@ for collection of subsurface soil at those 
same locations. After the completion of sampling activities, sample locations were surveyed 
using a PRO XRS GPS@ unit. 

2.4.1.2 Monitoring Well Installation 

Three shallow and deep monitoring well clusters (BK-MWlS/D, BK-MW2S/D, and BK- 
MW3S/D) and one shallow monitoring well (BK-MW4S) were installed along the western 
and northern parameters of the SJCA facilities in April 1999 (Figure 2-l). The shallow 
monitoring wells were screened within the uppermost Columbia Aquifer and the deep 
monitoring wells were screened within the upper Yorktown Aquifer. Continuous split 
spoon samples were collected from the well borings for lithologic characterization. Well 
construction and lithologic logs for the background monitoring wells are provided in 
Appendix B. 

Shallow wells were installed using 6-inch ID hollow-stem augers. Wells BK-MWlS, -MW2S, 
and -MW3S are screened from 3 to 13 feet bgs, and SBK-MW4S is screened from 4 to 14 feet 
bgs. The wells are constructed with 2-inch schedule 40 PVC and O.OlO-inch slotted screens. 
The annular space surrounding the well was packed with DSI # 1 sand from 1.5 to 2 feet 
above the screen, and sealed with hydrated bentonite chips. 

/--*. 

A 6-inch schedule 40 PVC isolation casing was installed from the surface to the confining 
clay layer (between 17 and 18.5 feet bgs) in each deep monitoring well. Isolation casing;s 
were installed using lo-inch ID hollow-stem augers. The isolation casings were given a 
minimum of 24 hours for the grout to cure before completing the well to depth using water 
rotary. A 6-&h nominal rotary bit was used. Wells BK-MWlD, -MW2D, and -MW3D 
were screened from 44 to 53 feet bgs, 45 to 55 feet bgs, and 35 to 45 feet bgs, respectively, 
with 2-inch schedule 40 PVC and O.OlO-inch slotted screens. The wells casings were 
constructed of 2-inch PVC pipe, and the well was completed with a stick-up protective 
casing and 4 ft x 4 ft x 4 in concrete pad. The well was developed thoroughly before 
sampling and surveyed for ground casing elevation. Monitoring well construction details 
are summarized on Table 2-l. Well construction logs are provided in Appendix B. 

2.4.1.3 Groundwater Sampling 

The seven background monitoring wells were sampled May 1999. Monitoring wells were 
purged and sampled using a Grundfos@ Redi-Flo2 submersible pump. The volume of 
water held in each monitoring well was calculated using information from the well 
completion logs and static water levels. The pump was used to purge at least three well 
volumes and continued until groundwater parameters had stabilized to within 10 percent 
for at least three consecutive readings. Water quality parameters of pH, conductivity, 
turbidity, temperature, and salinity were measured using a Horiba U-10 water quality rneter 
and oxidation/reduction potential (ORP) was measured using an Orion QuickCHECK”’ 
ORP meter. Following purging, groundwater samples were collected directly from 
disposable tubing into laboratory-prepared sample bottles and immediately packed on ice 
for overnight shipment to the laboratory. Samples were collected for analysis of TCL VOCs 
(low concentration), TCL SVOCs, TAL metals (filtered and unfiltered), and cyanide. 
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,_ ---\ Analysis of organic and inorganic samples were performed according to CLP methods (CLP 
OLC02, CLP OLM04, and CLP ILM04. Analytical results are discussed in Section 3. 
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3.0 Analytical Results 

Complete analytical results for groundwater and soil samples are provided in Appendix C. 
A summary table of constituents detected in groundwater is provided in Table 3-1, 
constituents detected in surface soil is provided in Table 3-2, and constituents detected in 
subsurface soil is provided in Table 3-3. Constituents exceeding screening criteria are 
highlighted in the tables. 

3.1 Groundwater Analytical Results 

3.1.1 Total and Dissolved Metals 

3.1.1 .l Dissolved Metals 

Fifteen of the 23 dissolved metals quantified were detected in one or more filtered samples. 
These analytes included, aluminum, arsenic, barium, beryllium, calcium, chromium, cobalt, 
iron, lead, magnesium, manganese, nickel, potassium, sodium, and zinc. Following data 
validation using EPA Contract Laboratory Program protocols, copper was reported 
quahfied with a “B” in all detected samples due to blank contamination and treated as a 
non-detect. With the exception of chromium, all of these dissolved metals were detected in 
samples from the shallow monitoring wells. 

Eleven dissolved metals were detected in one or more deep monitoring well samples. 
These analytes include aluminum, barium, calcium, chromium, iron, magnesium, 
manganese, nickel, potassium, sodium, and zinc. Arsenic, beryllium, cobalt, and lead were 
not detected in samples from the deep monitoring wells. Dissolved chromium was detected 
in one deep well sample, SJSBK-MWlD-001 (2.1 J ug/L). 

No dissolved metal sample results from the water table aquifer exceeded primary maximum 
contaminant level (MCL) criteria. Tap water risk based concentrations (RBC) values for 
shallow groundwater samples were exceeded for arsenic, iron, and manganese in one or 
more samples. Arsenic was detected in two samples and exceeded the tap water REIC in 
both. Average arsenic concentration was calculated to be 2.1 ug/L. Average detected iron 
concentration in shallow groundwater was 7,514 ug/L, below the tap water RBC of 11,000 
ug/L. Tap water RBC for manganese (730 ug/L) was exceeded in one shallow groundwater 
sample MWlS (1,040 ug/L). Th e average detected concentration for manganese was 442 
ug/L. Virginia Groundwater Standards (VGWS) were exceeded in one or more shallow 
groundwater samples for iron, manganese, and zinc. 

No dissolved metal sample results from the Yorktown aquifer exceeded the primary MCL 
or tap water RBC. The VGWS was exceeded for dissolved manganese and iron in al.1 deep 
groundwater samples. 

3.1 .I .2 Total Metals 

Fifteen of the 23 total metals and cyanide quantified were detected in one or more unfiltered 
samples. These analytes included, aluminum, arsenic, barium, beryllium, calcium, cobalt, 
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iron,. lead, magnesium, manganese, nickel, potassium, sodium, vanadium, and zinc. All of 
these total metals were detected in samples from the shallow monitoring wells. Eleven 
analytes were detected in one or more deep monitoring well samples. These analytes 
included, aluminum, barium, calcium, iron, magnesium, manganese, nickel, potassium, 
sodium, vanadium, and zinc. Ahuniurn, arsenic, cobalt, and lead were not detected in 
samples from the deep monitoring wells. Total copper was reported qualified with a “B” in 
all detected samples due to blank contamination and is considered a false positive detection; 
these results are treated as non-detects. 

No total metal sample results for the water table (Columbia) aquifer exceeded primary MCL 
criteria. Arsenic was detected in one shallow groundwater sample (MW4S at 2J ug/‘L), 
exceeding the tap water RBC (0.045 ug/L). Iron exceeded the tap water RBC (11,000 ug/L) 
and the VGWS (300 ug/L) in one or more shallow groundwater samples. Average iron 
concentration for shallow groundwater from background monitoring weIls is 6,927 lug/L. 
Manganese exceeded the tap water RBC in one shallow groundwater sample (MWl:S ; 912 
ug/L) and the VGWS (50 ug/L) in all shallow groundwater samples, with an average 
concentration of 416 ug/L. Zinc exceeded the VGWS (50 ug/L) in one sample (MWlS ; 89.7 
ug/L). Exceedance of VGWS for these parameters are typical for the water table aquifer of 
southeastern Virginia. 

No total metal sample results from the Yorktown aquifer exceeded the primary MCIL or tap 
water RBC. The VGWS was exceeded for manganese and iron all deep groundwater 
samples. 

Comparison of total and dissolved metal results shows that for a few metals the reported 
dissolved concentration is slightly greater (less than 10 %) than the reported total 
concentration. This apparent discrepancy is not uncommon and reflects a degree of 
uncertainty in the sample preparation (digestion), analytical process, or associated sampling 
process (exposure to air, filtration procedure, or natural sample variability). These ‘data are 
useable and validated using EPA CLP protocols. 

3.1.2 Volatile Organic Compounds 
Cis-1,2-dichloroethene and trichloroethene were detected in one shallow groundwater 
sample, MWlS, at estimated concentrations of 0.2 J ug/L and 0.8 J ug/L, respectively. 
Acetone was detected in one shallow groundwater sample (MW4S) at a concentration of 
30.5 ug/L. These results do not exceed the MCL or tap water RBC. The possible source for 
detection of cis-1,2-dichloroethene and trichloroethene is unknown. 

All reported results for carbon disulfide, chloroform, and methylene chloride in both 
shallow and deep groundwater samples were qualified “B” due to blank contamination and 
are treated as non-detects. Although acetone was not qualified “B”, acetone is also a 
common laboratory contaminant. All reported concentrations were near or below their 
quantitation limits. 

3.1.3 Semivolatile Organic compounds 
The only SVOC detected in any groundwater sample was bis(2-ethylhexyl) phthalate 
detected in MW3D at an estimated concentration of 1 J ug/L. This does not exceed any 
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applicable water quality standard. Bis(2-ethylhexyl) phthalate is also a common laboratory 
contaminant and is considered an artifact of sampling and analysis. 

3.2 Soil Analytical,Results 
Twenty one of the 23 metals quantified were detected in one or more soil samples. These 
metals are: aluminum, antimony, arsenic, barium, beryllium, calcium, chromium, cobalt, 
copper, iron, lead, magnesium, manganese, mercury, nickel, potassium, selenium, silver, 
sodium, vanadium, and zinc. Cadmium and thallium and cyanide were not detected in 
soils. 

Only the four background surface soil samples collected in 1999 were analyzed for VOCs. 
Acetone was the only VOC detected, and was reported in these four surface soil samples 
(SS47, SS48, SS49, and SS50) at concentrations ranging from 17 ug/Kg to 74 ug/Kg. Because 
acetone is a common laboratory contaminant, these reported detects may be an artifact of 
the analytical process. 

Only the four background surface soil samples collected in 1999 were analyzed for the full 
suite of SVOCs. In addition to PAHs, the only SVOC detected in these 1999 samples was 
bis(2-ethylhexyl)phthalate, which is a common laboratory contaminant. The background 
soil samples collected in February 2001 were analyzed for PAHs. All 16 of the PAHs 
quantified were detected in one or more background soil samples; these are: acenap:hthene, 
acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)flourantlhene, 
benzo(g,h,i)perylene, benzo(k)flouranthene, chrysene, dibenz(a,h)anthracene, fluoranthene, 
flourene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene. 

Twelve of the 21 pesticides quantified were reported in one or more background soil 
samples at detectable levels. The pesticides include: 4,4 DDE, 4,4 DDT, 4,4 DDD, aldrin, 
dieldrin, endosulfan I, endosulfan II, endrin, endrin aldehyde, alpha chlordane, delta-BHC, 
and gamma chlordane. PCBs analyses were only conducted on the four 1999 surface soil 
samples. Aroclor-1254 was reported in these four samples at estimated concentrations 
ranging from 9J ug/Kg to 14J ug/Kg.’ No other PCBs were detected. 

All validated results qualified “B” due to blank contamination are considered false positive 
results and are treated as non-detects. 

3.2.1 Munden-Tetotum Association (I) 

3.2.1 .l Metals 

Of the 21 metals detected in background soils, 19 were detected in Munden-Tetotum surface 
soils, and 17 in subsurface soils. Antimony and silver were not detected in either surface or 
subsurface samples, and beryllium and selenium were also not found in subsurface soil. 
The metals detected with a frequency greater than 75 percent from the 10 Munden-Tetotum 
soil sample locations include aluminum, arsenic, barium, calcium, chromium, copper, iron, 
lead, magnesium, manganese, vanadium, and zinc. 

Sample results were compared to EPA Region III residential and industrial RBCs. Arsenic 
exceeded the residential RBC (0.43 mg/Kg) in eight of the surface soil samples (1.6 to 9.4 
mg/Kg) and in eight of the subsurface soil samples (1.1 to 6.9 mg/Kg). The industrial RBC 
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for arsenic was also exceeded in two (SS04 and SS06) of these surface samples and in three 
(SBOl, SB04, and SBlO) of these subsurface samples. All other metals were reported at 
concentrations less than the residential RBC. 

3.2.1.2 PAHs 

Thirteen of the PAHs were detected in one or more surface soil samples from the Munden- 
Tetotum soils. The frequency of detection ranged from 0.05 to 0.33, with most PAHs 
detected in less than 25 percent of the samples. Chrysene and fluoranthene were the 
compounds most frequently detected. The residential RBC was exceeded in one sample 
(SSOl) for benzo(a)pyrene with a reported concentration of 150 mg/Kg. Acenaphthene, 
fluorene, and naphthalene, were not detected in surface soils. 

No PAHs were detected in subsurface soil samples from the Munden-Tetotum soils. 

3.2.1.3 Pesticides 

Nine pesticides were detected in these surface soils; these are: 4,4 DDE, 4,4 DDT, 4,4, DDD, 
dieldrin, endosulfan II, endrin, endrin aldehyde, alpha chlordane, and gamma chlordane. 
The pesticides 4,4 DDE and 4,4 DDT were detected in 67 percent and 57 percent of these 
samples, respectively. None of the pesticides detected in Munden-Tetotum surface soils 
exceeded the residential RBC. 

With the exception of 4,4 DDD the same pesticides were detected in Munden-Tetotum 
subsurface soils. The most frequently detected (5 of 10 samples) pesticide was 4,4 DDE, 
with the remaining pesticides being detected in only one or two samples. Eight of the 
pesticides were detected in sample SBlO. 

3.2.2 Soil Samples in Dragston-Augusta Association (II) 

3.2.2.1 Metals 

Of the 21 metals detected in background soils, 19 were detected in Dragston-Augusta 
surface soils, and 17 in subsurface soils. Beryllium and silver were not detected in either 
surface or subsurface samples, and antimony and selenium were also not found in 
subsurface soil. The metals detected with a frequency greater than 75 percent include 
aluminum, arsenic, barium, calcium, chromium, copper, iron, lead, magnesium, manganese, 
vanadium, and zinc from the ten Dragston-Augusta soil sample locations. Aluminum, 
barium, iron, lead, magnesium, manganese, vanadium, and zinc were detected in 96 percent 
to 100 percent of the samples. 

Arsenic was the only metal detected in samples above RBCs. Seven out of ten surface 
samples, ranging from 2 mg/Kg to 4 mg/Kg, exceeded residential RBC, and two also 
exceeded the industrial RBC (SS15 at 4 mg/Kg and SS16 at 3.9 mg/Kg). In the subsurface 
samples arsenic was detected in eight samples ranging from 1.1 mg/Kg to 4.7 mg/Kg, all 
exceeding the residential RBC. Of these one also exceeds the RBC for industrial soils, 
sample SS15 at 4.7 mg/Kg. 

3.2.2.2 PAHs 

Eleven of the PAHs were detected in one or more surface soil samples from the Dragston- 
Augusta soils. The frequency of detection ranged from 0.20 to 0.60, with most PAHs 
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detected in less than 50 percent of the samples. Benzo(a)anthracene, benzo(a)pyrene, 
benzo(g,h,i)perylene, benzo(k)flouranthene, chrysene, fluoranthene, indeno(l,2,3-cd)pyrene, 
and pyrene were the compounds most frequently detected. No PAHs were detected in four 
surface samples, SS18-20 and SSll. The residential and industrial RBCs were not exceeded 
in any of the surface soil samples. 

No FAHs were detected in subsurface soil samples from the Dragston-Augusta soils. 

3.2.2.3 Pesticides 

Six pesticides were detected in these surface soil samples; these are: 4,4-DDE, 4,4-DDT, 4,4- 
DDD, endosulfan I, endrin aldehyde, and alpha chlordane. The pesticides 4,4-DDE and 4,4- 
DDT were detected in 80 percent of these samples. The residential RBC for 4,4-DDE was 
exceeded in SSll. No other pesticide exceedances occurred in Dragston-Augusta surface 
soil samples. 

Only beta-BHC was detected in Dragston-Augusta subsurface soils. The detection occurred 
in one sample SS15, and did not exceed the residential RBC. 

3.2.3 Soil Samples in Bohicket Association (IV) 

3.2.3.1 Metals 

Of the 21 metals detected in background soils, 19 were detected in Bohicket Association 
surface soils. Antimony and silver were not detected in the surface samples. Aluminum, 
arsenic, barium, calcium, chromium, copper, iron, lead, magnesium, manganese, soldnun, 
vanadium, and zinc were detected in all ten surface soil samples. Arsenic ranged from 1.7 
mg/Kg to 32.5 mg/Kg (SS21) with an average concentration of 8.8 mg/Kg, and exceeded 
the residential RBC in all ten of the samples and the industrial RBC was exceeded in five of 
the surface soil samples (SS21 and SS27-SS30). Iron exceeded the residential RBC in samples 
SS28 and SS29. 

Of the 21 metals detected in background soils, 20 were detected in Bohicket Association 
subsurface soils. Antimony was not detected in the samples. Aluminum, arsenic, barium, 
calcium, chromium, copper, iron, lead, magnesium, manganese, vanadium, and zinc were 
detected in all ten surface soil samples. Arsenic exceeded the residential RBC in all ten of 
the samples and the industrial RBC was exceeded in five of the surface soil samples (SB21, 
SB25, and SS27-SS29). Iron exceeded the residential RBC in samples SS21 and SS29. 

3.2.3.2 PAHs 

All 16 of the PAHs were detected in one or more surface soil samples from the Bohicket 
soils. In the remaining samples the frequency of detection for most of the PAHs is 
approximately 0.40. Benzo(a)pyrene, chrysene, fluoranthene, and pyrene were the 
compounds most frequently detected. The residential RBC for Benzo(a)pyrene was 
exceeded in three surface soil samples (SS21, SS27, and SS30). In SS21, the residential RBC 
was also exceeded for dibenz(a,h)anthracene. None of the surface soils exceeded industrial 
RBCs for the PAHs in Bohicket surface soils. 
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The detections in the subsurface soil displayed a similar pattern to the surface soil sample 
detections. All 16 were detected in SB21; none were detected in SB23 and SB24. 
Benzo(a)anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, 
fluoranthene, indeno(l,2,3-cd)pyrene, and pyrene were detected in 60% or more of the 
subsurface samples. The residential RBCs for benzo(a)pyrene, benzo(b)fluoranthene, and 
dibenz(a,h)anthracene were exceeded in SB21. The residential RBC.for benzo(a)pyrene was 
exceeded in SB29. In SB30, levels of benzo(a)anthracene, benzo(a)pyrene, and 
dibenz(a,h)anthracene exceeded the residential RBCs. 

3.2.3.3 Pesticides 

Ten pesticides were detected in the Bohicket surface soils. The most frequently detected 
analytes were 4,4-DDE, 4,4-DDT, and 4,4-DDD, which were found in 50 to 90 percent of the 
samples. Other pesticides were detected in only one or two samples. None of the pesticides 
detected in Bohicket Association surface soils exceeded the residential RBCs. 

Pesticides were detected in five of the subsurface samples (SB21, SB22, and SB24SB:26). The 
pesticides detected were 4,4-DDE, 4,4-DDT, 4,4-DDD, endosulfan I, and gamma chlorodane. 
None of the pesticides detected in Bohicket Association subsurface soils exceeded the 
residential RBCs. 

3.2.4 Urban-Udorthents (Developed Land) (V) 

3.2.4.1 Metals 

Of the 21 metals detected in background soils, 18 were detected in Urban-Udorthents 
surface soils, and 16 in subsurface soils. Beryllium, selenium, and silver were not detected 
in either surface or subsurface samples, and antimony was also not found in subsurface soil. 
The metals detected with a frequency greater than 75 percent from the 10 Urban-Ud.orthents 
soil sample locations include aluminum, arsenic, barium, calcium, chromium, copper, iron, 
lead, magnesium, manganese, nickel, sodium, vanadium, and zinc. 

Sample results were compared to EPA Region III residential and industrial RBCs. Arsenic 
exceeded the residential RBC in all of the surface soil samples (1.3 to 5.1 mg/Kg) and all of 
the subsurface soil samples (0.85 to 6.0 “g/Kg). The industrial RBC for arsenic was, also 
exceeded in five of these surface samples and five of these subsurface samples. All (other 
metals were reported at concentrations less than the residential RBC. 

3.2.4.2 PAHs 

All 16 of the PAHs were detected in one or more surface soil samples from the Urban- 
Udorthents soils. The frequency of detection for most of the PAHs in surface soil is 0.75. 
Benzo(a)anthracene, benzo(a)pyrene, benzo(b)flouranthene, benzo(g,h,i)perylene, 
benzo(k)flouranthene, fluoranthene, and pyrene were the compounds most frequently 
detected. No PAHs were detected in two surface samples, SS35 and SS40. The residential 
RBC was exceeded in three surface soil samples (SS32, SS33, and SS34) for benzo(a)pyrene at 
concentrations ranging from of 170 mg/Kg to 300 mg/Kg. The residential RBC was also 
exceeded in two samples (SS32; 97 ug/Kg and SS34; 110 ug/Kg ) for dibenz(a,h)anthracene. 
None of the surface soils exceeded industrial RBCs for the PAHs in Urban-Udorthents soils. 
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Twelve PAHs were detected in subsurface soil samples from the Urban-Udorthents soils. 
Most of these were detected in two samples, SB34 and SB 37 and were reported at estimated 
concentrations below the practical quantitation limit. None of the subsurface soils exceeded 
residential RBCs for the PAHs in Urban-Udorthents soils. 

3.2.4.3 Pesticides 

Five pesticides were detected in Urban-Udorthents surface soils (4,4 DDE, 4,4 DDT, 4,4 
DDD, , alpha chlordane, and gamma chlordane). The pesticides 4,4 DDE, 4,4 DDD and 4,4 
DDT were detected in seven of the ten samples. Alpha chlordane (23J ug/Kg) and gamma 
chlordane (5.3 ug/Kg) were detected in surface sample (SS32). Three pesticides (4,4 DDE, 
4,4 DDT, 4,4 DDD) were detected in subsurface soil sample SB37, and 4,4 DDE was detected 
in the duplicate sample of SB34. None of the surface or subsurface soils exceeded 
residential RBCs for pesticides in Urban-Udorthents soils. 

3.2.5 Soil Samples in Dredge Fill Area (VI) 

3.251 Metals 

All of the 21 metals were detected in dredge fill surface soils, and 19 in subsurface soils. 
Beryllium and silver was not detected in subsurface samples. The metals detected in all 
dredge fill samples include aluminum, arsenic, barium, calcium, iron, lead, magnesium, 
manganese, and vanadium. Metals detected in 80 to 90 percent of the dredge fill sa:mples 
include chromium, copper, nickel, and zinc. 

Sample results were compared to EPA Region III residential and industrial RBCs. A.rsenic 
exceeded the industrial RBC in all of the surface soil samples (8.7 to 23.6 mg/Kg) and in 
nine of the subsurface soil samples (2.8 to 11.9 mg/Kg). Iron exceeded the residential RBC 
is all but one (SS46) surface sample and in five subsurface samples. All other metals were 
reported at concentrations less than the residential RBC. 

3.252 PAHs 

All 16 PAHs were detected in one or more surface soil samples from the Dredge Fill Area 
soils. Twelve of the PAHs were detected in all 10 surface soil samples. The 12 PAHs, are 
acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(g,h,i)perylene, benzo(k)flouranthene, chrysene, fluoranthene, indeno(l,2,3-cd)pyrene, 
phenanthrene, and pyrene. Benzo(a)pyrene exceeded the residential RBC in all ten surface 
soil samples (SS41-SS50); two (SS48 and SS50) exceeded the industrial RBC also . 
Benzo(a)anthracene exceeded the residential RBC in two samples, SS48 and SS50. 
Benzo(b)fluoranthene exceeded the residential RBC in samples SS41, SS43, SS44, and SS48- 
SS50. Dibenz(a,h)anthracene exceeded the residential RBC in samples S&41-SS45. 
Indeno(l,2,3-cd)pyrene was detected above the residential RBC in samples SS41, SS43, SS44, 
SS48, and SS50. 

All 16 PAHs were detected in subsurface soil samples from the Dredge Fill Area soil-s. Nine 
of the PAHs were detected in all 10 surface soil samples. The 9 PAHs are 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 
benzo(k)flouranthene, chrysene, fluoranthene, indeno(l,2,3-cd)pyrene, and pyrene. 
Benzo(a)pyrene exceeded the residential RBC in 8 surface soil samples (SB41-SB45, SB47, 
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SB49, and SB50); one (SB50) exceeded the industrial RBC also. Benzo(a)anthracene exceeded 
the residential RBC in sample SS50. Benzo(b)fluoranthene exceeded the residential RBC in 
two samples, SS43 and SS50. Dibenz(a,h)anthracene exceeded the residential RBC in 
samples S&l-SS44, SS49, and SS50; the industrial RBC was also exceeded in SS50. 
Indeno(l,2,3-cd)pyrene was detected above the residential RBC in sample SS50. 

3.2.5.3 Pesticides 

Three pesticides, 4,4-DDE, 4,4-DDT, 4,4-DDD, were detected in the Dredge Fill Area1 surface 
soil samples. 4,4DDT was detected in 90 percent of these samples; the others were detected 
in less than 50% of the samples. Residential RBCs were not exceeded by pesticides jn the 
Dredge Fill Area surface soil samples. 

Dieldrm was detected in two of the Dredge Fill Area subsurface soil samples. 4,4-DDE and 
4,4-DDT were only detected in one sample, SS43. The detected chemicals did not exceed the 
industrial or residential RBCs. 

3.2.6 pH and TOC 
Total organic carbon and pH were measured in surface soils to provide information on 
potential contaminant mobility applicable to the risk assessment process. Surface soil pHs 
ranged from 4.0 to 8.1 with an average of 5.50. 

Total organic carbon in surface soil samples ranged from 1 mg/kg to 138,000 mg/kg 
Average concentration of TOC for fill samples was 26,396 mg/kg. 
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_;* -.‘I 4.0 Statistical Analysis of Background Data 

To establish background groundwater and soil quality, analytical results are evaluatedl to 
provide descriptive statistics to quantify the mean and variability of the data. Statistical 
analyses were conducted on soil sample results to assess the significance of sample depth 
and soil type in establishing background soil quality. Because of the limited number of 
groundwater samples, summary statistics were determined to describe background 
groundwater quality at SJCA. 

4.1 Groundwater 
Groundwater samples were collected from four background wells screened in the upper 
portion of the Columbia Aquifer and three wells screened in the Yorktown Aquifer. Trirell 
pairs MWl, MW2, and MIW3 are screened in sediments underlying Mundem-Tetotum soils. 
Well pair MW4 is screened in sediments underlying Nimmo soil. Groundwater samplles 
were analyzed for 149 parameters, including 23 dissolved metals, 23 total metals and 
cyanide, 60 semivolatile and 41 volatile organics and pH. Thirty-two of the 149 param.eters 
quantified were detected in groundwater samples from the Columbia Aquifer and 24 of the 
149 parameters quantified were detected in samples from the Yorktown Aquifer. The 
number of parameters detected for each analytical class is summarized as follows: 

Analytical Class Columbia Yorktown 
Dissolved Metal 14 11 
Metal 15 11 
Semivolatile Organic 0 1 
Volatile Organic 3 0 
Water Chemistry 0 1 

Because groLmdwater data is limited to one monitoring event (May 1999) consisting of four 
samples from the Columbia Aquifer and three samples from the Yorktown Aquifer, there is 
an insufficient number of samples available to establish upper tolerance limits for 
background groundwater quality. Groundwater quality summary statistics for each 
aquifer have been developed and include frequency of detection, minimum and maximum 
detected concentrations, minimum and maximum detection limits, average concentration, 
median concentration, and upper confidence limit. For constituents reported as a non- 
detect, one-half the detection limit was used to calculate summary statistics. Summary 
statistics for background groundwater quality are provided in Table 4-l (Columbia Aquifer) 
and Table 4-2 (Yorktown Aquifer). 

/ i. 

Groundwater data was also compared to Risk Based Concentrations criteria for tap water 
and Federal Drinking Water Maximum Contaminant Levels. No constituents were 
detected at concentrations exceeding the MCL. Table 43 summarizes the number of 
detected results in the Columbia Aquifer that exceed criteria and identifies the parameters 
whose detection limits also exceed these criteria. Detected parameters in the Columbia 
Aquifer that exceed the RBC for tap water are limited to dissolved and total arsenic, iron, 
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,-- ‘, and manganese. Detection limits which exceed the tap water RBC include thallium and 
several of the semivolatile and volatile organic compounds. No detected parameter 
exceeded criteria in the Yorktown Aquifer. Although some parameter detection limits 
exceed the most conservative criteria, all samples were analyzed using CLP analytical 
methods appropriate for the CERCLA program. 

Additional background data is needed to further statistically characterize background 
groundwater quality, and determine upper tolerance limits for use in comparison to site 
data. It is anticipated that an additional round of samples will be collected from the 
background monitoring wells, and that these samples will be collected during the wint:er 
months to reflect potential seasonal variation in groundwater quality. Additionally, 
upgradient wells installed at IRP sites will be reviewed for possible inclusion in the data set 
for characterizing background groundwater quality. 

4.2 Soil 
Soil samples for the SJCA background investigation were collected from 50 locations within 
five different soil types. Analytical results from co-located surface and subsurface soil 
samples collected from ten locations in each of the soil types (Munden-Tetotum Association, 
Dragston-Augusta Association, Bohicket Association, Urban-Udorthents, and Dredge Fill) 
were statistically evaluated to characterize background soil quality at SJCA. 

The approach for statistical analysis of the soil data involved identifying parameters 
detected in one or more samples and determinin g the frequency of detection. Box plots 
were constructed and reviewed to identify the extent to which soil type and/or sample 
depth appear to effect concentration levels of the analyzed parameters. Box plots are 
provided in Appendix D. 

Statistical comparisons among soil types and sample depths were conducted with results 
from the parameters detected in one or more samples. Comparisons relied upon both 
explicit statistical tests and graphical displays (box plots). The Mann Whitney test was used 
to identify parameter-specific data sets with comparable populations with respect to soil 
type and sample depth. Once parameter-specific data sets of comparable populations with 
respect to soil type and sample depth were partitioned, each parameter-specific data set 
was evaluated for distribution and point-interval estimation. 

The Shapiro-Wilk goodness-of-fit test was used within individual partitions (soil 
type/sample depth) to determine if data follow a theoretical distribution. Estimates of 
central tendency and upper tolerance limits, with two-sided confidence intervals were then 
determined for each parameter-specific partition. 

4.2.1 Statistical Screening Summary 
Table 4-4 provides a summary of results for all background soils, independent of sample 
depth or soil type. The statistical screening limits evaluations to a set of parameters tha,t 
have been detected in one or more samples. Table 4-4 includes a summary of the minimum 
and maximum of reported non-detects and detects, and a comparison to residential and 
industrial RBCs. 
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4.2.2 Comparison of Soil Type and Soil Depth 
Differences between soil types and soil depth for Munden-Tetotum and Dragston-Augusta 
soils were based upon review of the box plots and parameter specific results pooled where 
appropriate. The box plots show that the remaining soil types, Bohicket , Urban-Udorthent , 
and Dredge Fill should be considered separately, therefore the results for these soil types 
should not be pooled. Further comparisons of soil types and sample depths were m.ade 
using the Mann-Whitney test. The probabilities of the test statistic is compared to 0.05. Test 
results which would occur fewer than 5 times out of 100 are considered to indicate that the 
subgroups differ. 

Results of the Mann-Whitney tests are provided in Table 45, and provides comparisons 
between soil types and sample depths. The parameter-specific test statistic gives the 
probability that the populations are comparable, and results from pooling Munden-Tetotum 
and Dragston-Augusta represent a common population. Where probabilities are less than 
0.05, the soils are handled separately. For example, cobalt, chromium, and iron 
concentrations in Munden-Tetotum and Dragston-Augusta soils are significantly different 
while concentrations of the remaining parameters are comparable. 

The probabilities (Mann-Whitney tests ) that surface and subsurface sample results for the 
pooled Munden-Tetotum and Dragston-Augusta, Munden-Tetotum separately, Dragston- 
Augusta separately, Bohicket, Urban-Udorthents, and Dredge Fill soils, are comparable are 
shown in Table 4-5. For example, silver levels in the pooled Munden-Tetotum and 
Dragston-Augusta soils differ between sample depths while arsenic levels do not. The 
appropriate parameter-specific data partitions for soil depth and soil type are illustrated by 
the “X” in Table 45. 

Overall, Bohicket and Urban-Udorthents soils are more homogeneous between surface and 
subsurface sample depths where as the pooled Munden-Tetotum and Dragston-Augusta 
partition, Munden-Tetotum separately, Dragston-Augusta separately, and dredge fill 
materials exhibit greater differences with depth. This is most evident for the pesticides and 
PAHs, in Bohicket and Urban-Udorthents soils where surface and subsurface populations 
are comparable. Conversly, for the metals, differences in soil depths are significant in 
approximately half of the parameters detected in the Munden-Tetotum and Dragston- 
Augusta partitions and dredge fill. 

4.2.3 Parameter Distributions & Point-Interval Estimates 
Comparison of soil type and sample depth results in 279 parameter-specific partitions which 
are evaluated for distribution and point-interval estimation. Point interval estimates for 
each parameter-specific partitioned (soil type/soil depth) data set include the mean 
concentration, the upper confidence limit (UCL), lower confidence limit, and the upper 
tolerance limit (UTL) with upper and lower UTL bound estimates. A summary of statistical 
analysis of the background data sets (parameter-specific partitions with respect to soil type 
and depth) is provided in Appendix E. 

Results of Shapiro-Wilk distribution testing are shown in Table 46. It should be noted that 
trends within analytical class and/or soil type may reflect additional factors beyond the soil 
types and sample depths evaluated. For example, probability plots of Bohicket soils, which 
are comparatively homogeneous across depths but exhibit neither normal nor lognormal 
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distributions, exhibit a bimodal distribution. Explanation of this tendency might be 
differential particle sizes and/or spatial location along the creek bank. 

The best estimate of central tendency (mean concentration) for each parameter-specific 
partition is provided in Table 47. The upper 95th tolerance limit for each parameter -specific 
partition combination is provided in Table 48. 

4.3 Use of Background Data 
The statistical analysis of background data will be used to better identify and assess site- 
related contamination and for use in the risk management process. Within the CERCLA 
process, sites are initially addressed in the Site Screening Process (SSP) or Site Investigation 
(SI) process to determine if a site release has occurred and to qualitatively evaluate site risks. 
Where a site release is indicated or known to have occurred and the risk present at the site 
warrants further investigation, sites are addressed in the Remedial Investigation process 
and risks are quantitatively evaluated. The approach for using background data focuses on 
application within these CERCLA processes and is discussed below. 

4.3.1 Site Screening or Site Investigation Process. 
For site data collected as part of the Site Screening/Site Investigation Process, background 
data can be used to determine if a site release has occurred. First, a qualitative risk 
screening evaluation through comparison of site data to risk screening criteria (Federal and 
State) will identify constituents of potential concern. This qualitative risk evaluation will 
include a comparison using the most current EPA Region III Risk Based Concentrations to 
site detected concentrations. The non-carcinogenic RBCs reflected in the Region III table 
are based on hazard quotients (HQ) of 1, which does not account for exposure of multiple 
constituents on a common target organ. Therefore, RBCs based on non-carcinogenic effects 
will be adjusted to account for a HQ of 0.1 by dividing the reported RBCs by ten. 
Groundwater data will first be screened using the MCL, then the tap water RBC at a HQ of 
0.1. 

After constituents of potential concern (COPCs) are identified through the initial screening, 
background concentrations are evaluated to determine if any constituents are ubiquitous to 
the site and not indicative of a release. Maximum concentrations of site parameters 
considered potential constituents of concern are compared to the background upper 
tolerance level (UTL). Background upper tolerance levels, which define an upper blound of 
concentrations that could be expected in areas not impacted by the site, can be used to 
identify samples that potentially exceed background conditions. If the maximum 
concentrations found at a site are less than the background UTL, then site parameter 
concentrations are not considered reflective of a site release. If the maximum concentration 
of a constituent initially identified as a COPC based on the qualitative screening is greater 
than the background UTL, the constituent will be considered a COPC and additional 
qualitative risk screening conducted. 

For each COPC, an apparent hazard index (AHI) or apparent cancer risk (ACR) is then 
calculated by dividing the constituent concentration by the tap water RBC (not adjusted to 
an I-IQ of 0.1 for non-cancer effects, as done for the initial screening, but based on the value 
in the RBC table for both cancer and non-cancer endpoints) for groundwater and the 
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residential soil RBC for soil. Following this calculation, the individual AHIs for non-cancer 
risks are summed and designated the “Cumulative AHI,” or “CAHI” and the individual 
ACRs for cancer risks are summed and designated the “Cumulative ACR,” or “CACR.” The 
CACR for cancer risk is then multiplied by 10-b. If the CAHI for non-cancer risk is less than 
the screening criterion of 1 and the CACR for cancer risk is within the acceptable 1O’4 to 10-6 
risk range, no constituents of concern are identified. If the calculated CAHI or CACR 
exceed the applicable screening criteria, those constituents that are included in the CAHI or 
CACR calculation are considered PCOCs. 

For remaining parameters with maximum concentration(s) greater than background UTL 
resulting in a CAHI or CACR in the range indicative of potential risk, then population-to- 
population comparisons, are conducted. If site and background populations are not 
statistically different, consideration is then given to the location of the maximum 
concentration(s) as potentially representative of a “hot spot”. These specific locations are 
identified in order to assess whether exceedence locations cluster in an area or are 
interspersed throughout the portion of the site being evaluated. Spatial interpretation of 
UTL exceedences requires judgmental decisions but is an indication of whether elevated 
levels suggest a random process as opposed to a specific release. Professional judgement 
will incorporate site history and operations, current site conditions, and conceptual site 
models for exposure pathways and receptors. Risk management decisions can then be 
made by the Navy in partnership with the EPA and DEQ as well as assess site conditions for 
determination of no further action, limited “hot spot” remedial measures, or whether a 
remedial investigation is warranted for the site. 

Ecological evaluations as part of the Site Screening Assessment Process begins with a site 
conceptual model to assess potential receptors and pathways for contaminant migration for 
site media. If the site conceptual model suggests the potential for ecological risk, available 
site data are qualitatively compared to BTAG screening values. For soil, maximum and 
mean concentrations of site detected parameters exceeding BTAG screening values ‘are 
qualitatively compared to background soil upper tolerance limits and central tendency 
statistics, respectively. Based on this qualitative review, the Navy in partnership with the 
EPA and DEQ will use professional judgement for risk management in the Site Screening 
Process. If site-specific surface water/sediment reference (upstream/upgradient) data are 
available, similar qualitative comparisons can be made and site conceptual models revised 
as appropriate within the Site Screening Process. 

Within the CERCLA Remedial Investigation Process, use of background data for 
comparison to site data will be addressed in the uncertainty section of the respective human 
health and ecological risk assessments. Until further Navy guidance is released regarding 
the use of background data in Remedial Investigation quantitative risk assessments, this 
data will only be used at the end of the quantitative risk assessment as part of the 
uncertainty section of the risk assessments. 

4.3.2 Remedial Investigations 
For data collected as part of a Remedial Investigation, a quantitative risk assessment is 
conducted in accordance with Navy and EPA guidance. For parameters that are identified 
risk drivers, background data is used for risk management at the conclusion of the 
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/-\ quantitative risk assessment process. In this approach, parameters that may not be related 
to a site release are carried through the risk assessment process. Once site risks have been 
quantified, uncertainties in the risk assessment process are addressed. Background quality 
of environmental media is one of several factors that can contribute to the uncertainty of the 
risk assessment. Best estimates of background central tendency (e.g., mean in normally or 
log normally distributed data or median where data follow neither theoretical distribution), 
and UTLs, including a two-sided 95% confidence interval for the estimates, are usedi as part 
of the uncertainty analysis and incorporated into an overall summary of site risks folr use in 
the risk management process. 

In the uncertainty analysis, the mean/median background concentration is compared to the 
mean/median site concentration for parameters that are identified risk drivers. Using this 
conservative approach of comparing central tendency estimates for site and background 
concentrations, it is apparent that if the mean/median site concentrations are less than the 
mean/median background concentrations, then it can be concluded that a site release has 
not occurred and risk management is warranted. A risk management summary will be 
addressed either as part of the conclusion of the Remedial Investigation or in the Feasibility 
Study for the site. 

In addition to central tendency comparisons, background samples are also used in 
population-to-population comparisons between the on-site and background sample results 
to determine if the sampled areas differ, overall. Typical methods applied include 
parametric or non-parametric comparisons of the two populations, as performed with a t- 
test or Mann-Whitney test, respectively. Population-to-population analysis of background 
and site data will determine if the two populations are statistically similar or statistically 
different. If the two populations are statistically similar, then it is reasonable to conclude 
that a site release has not occurred and risk management is warranted. 

Because central tendency comparisons are conservative, use of background UTLs in the 
uncertainty analysis and risk management process is justifiable. The exceedence of a 
parameters background mean/median concentration does not presume that there has been 
a site release. For those parameters, comparison of site concentrations to background UTLs 
are conducted to further evaluate if a site release has occurred and better understanld 
uncertainty in the risk assessment. The population-to-population comparisons are of 
greater relevance for parameters where background UTLs are exceeded in one or more on- 
site samples. While possible, it is unlikely that population-to-population comparisons will 
show statistically significant differences if no individual on-site values exceed the 
background UTL. 

As previously mentioned, an overall summary of site risks and the management of :site risks 
will be presented in the conclusions of the Remedial Investigation or in the Feasibility Study 
for the site. The approach for the use of background data to assess uncertainty in the risk 
assessment is conservative. Management of site risks requires professional judgement and 
will be conducted by the Navy in partnership with the EPA and VDEQ and is based on the 
overall summary of site risks, site operational history, and current site conditions. 
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4.3.3 Constituents Reported as Undetected 
Comparison of non-detected results from background data with respect to on-site sample 
results is appropriate to assess relative levels associated with reported detection limits. 
Presurnably, the detection limits from on-site and reference samples would have achieved 
the same level of analytical sensitivity. In which case, if all on-site samples are reported as 
non-detects, at comparable or lower limits of detection, it may be concluded that the on-site 
results do not differ from background and a release has not occurred. In the Remedial 
Investigation process, detection limits higher than risk screening criteria are carried through 
the quantitative risk assessments process. 

Interpretation is more difficult when on-site samples contain one or more results that have 
been detected. In some cases, particularly organic quantification, it is not uncommon for 
parameters that are identified as “present” in the sample to be reported at concentration less 
than the practical quantitation limit (typically qualified as estimated or “J” values by the 
analytical lab). In most of these cases, the constituent is not a substantive problem in terms 
of potential site contamination. Second, at the other end of the spectrum, if all results for 
one of these parameters has been reported as detected in all on-site samples, at levels which 
are substantively above the reported detection limit, comparisons to background colnditions 
are necessary to determine if on-site impacts should be considered. In statistical analyses of 
site and background data, one-half the value of the non-detected result is used. 

For situations where only a portion of on-site results have been reported as detected, the 
interpretation is more complex. While statistical tests, particularly the nonparametric 
methods, can be used to identify statistically significant differences in the populations, it is 
important to identify spatially where detections occur. The decision as to whether the 
detections represent a release will, ultimately, depend upon comparison to background and 
the magnitude and spatial distribution of the detected and nondetected levels. 

4.3.4 Parameters with “B” Qualified Results 
For parameters that have been reported as detections qualified to note that the parameter 
was also detected in a quality control blank sample, the results are treated as non-detects. 
However, the value qualified with a “B” may be substantively different from detection limit 
values (qualified “U”) for the same parameter. In these cases, it would be conservative to 
use the minim urn reported nondetect (qualified “U”) as a comparative value for on-site 
samples. In statistical analyses of site and background data, one-half the value of the “B” 
qualified result is used. 
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5.0 Summary 

Background soil and groundwater quality were evaluated for use in comparison with 
CERCLA IR Site data to identify potential release-related contaminants of concern at St. 
Juliens Creek Annex. Because of the limited number of groundwater samples, background 
groundwater quality is described by s ummary statistics of the analytical results. A 
summary of background groundwater quality is provided on Tables 41 (Columbia Aquifer) 
and 42 (Yorktown Aquifer). Background soil data were statistically evaluated to identify 
comparable data sets with respect to soil type (soil types; Munden-Tetotum, Dragston- 
Augusta, Bohicket , Urban-Udorthents, and Dredge Fill) and sample depth (surface O-0.5’ 
and subsurface 1’ to 3’) . For many parameters, analytical results could be pooled for 
Munden-Tetoturn soils and Dragston-Augusta soils. Bohicket, Urban-Udorthents, and 
Dredge Fill samples are statistically different populations and the data sets are treated 
separately. For each of the soil type data sets, statistical analysis also identified those 
parameters for which surface and subsurface soil are comparable. Central tendency (mean) 
and upper tolerance limits were determined for the subgroups (soil type and soil depth), as 
appropriate. A summary of background soil mean concentration and upper tolerance limits 
are provided in Tables 4-7 and 48, respectively. 

Groundwater samples were generally of high quality in comparison to applicable water 
quality standards, and are consistent with groundwater quality characteristics of the 
Columbia Aquifer in southeast Virginia as described in the general literature. Analytes 
detected which exceeded the potentially applicable water quality standards or risk-based 
guidance concentration were the metals arsenic, iron, and manganese. Two of the four 
organic compounds (acetone and bis(2-ethylhexyl)phthalate detected in groundwater are 
common laboratory contaminants. One sample, MWls, contained estimated trace levels of 
trichloroethene and cis-1,ldichloroethene. Future sampling of background groundwater 
may be conducted; results from future sampling as well as a review of site upgradient wells 
may warrant inclusion and re-evaluation of background groundwater quality. 

Statistical analysis of background soil samples showed that metal concentrations are 
generally lower in Munden-Tetotum and Dragston-Augusta soils than in either Bohicket 
Urban-Udorthents, or Dredge Fill. Arsenic consistently exceeded residential RBCs in both 
surface and subsurface samples, and occasionally also exceeded the industrial RBC. Iron 
exceeded the residential RBC sporadically in surface and subsurface samples. Although 
detected in several surface and subsurface samples, only one pesticide (4,4-DDE) in one 
sample (SSll) exceeded the residential RBC. The highest concentration and greatest 
frequency of detection of the PAHs, in both surface and subsurface samples, is in Dredge 
Fill soils. With the exception of Dredge Fill soil samples, PAHs are detected more 
frequently in surface than in subsurface soils. Additionally, PAHs are more prevalent in 
Bohicket and Urban-Udorthents than in; Munden-Tetotum and Dragston-Augusta . The 
PAHs benzo(a)pyrene, benzo(b)flouranthene, dibenz(a,h)anthracene, and indeno(l,2,3- 
cd)pyrene exceeded the residential RBC in several samples, most frequently in Dredge Fill 
surface soils. 
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Upper tolerance limits and central tendency statistics are established for soil in appropriate 
subgroups (soil type/sample depth) for use as in comparison to IR Site data. These 
background data can be used to better identify and assess site-related contamination and 
more accurately identify and manage site risks. For site data collected as part of the Site 
Screening Assessment Process, a risk screening evaluation will be conducted to identify 
constituents of potential concern through a qualitative comparison to established risk 
screening criteria (Federal and State criteria). Maximum concentrations of site parameters 
considered potential constituents of concern are compared to the background upper 
tolerance level (UTL). If the maximum concentration is greater than the background UTL, 
an apparent hazard index or apparent cancer risk is then calculated and summed. If the 
calculated cumulative apparent hazard index or apparent cancer risk exceed the applicable 
screening criteria, those constituents are considered PCOCs. For parameters with maximum 
concentration(s) greater than background UTL resulting in an apparent hazard index or 
apparent cancer risk in the range indicative of potential risk, then population-to-population 
comparisons, are conducted. Professional judgement will incorporate site history an-d 
operations, current site conditions, and conceptual site models for exposure pathways and 
receptors. Risk management decisions can then be made by the Navy in partnership with 
the EPA and DEQ as well as assess site conditions for determination of no further action, 
limited “hot spot” remedial measures, or whether a remedial investigation is warranted for 
the site. 

For data collected as part of a Remedial Investigation, a quantitative risk assessment is 
conducted in accordance with Navy and EPA guidance. For parameters that are identified 
risk drivers, background data is used for risk management at the conclusion of the 
quantitative risk assessment process. Best estimates of background central tendency (e.g., 
mean in normally or log normally distributed data or median where data follow neither 
theoretical distribution), and UTLs, including a two-sided 95% confidence interval Sor the 
estimates, are used as part of the uncertainty analysis and incorporated into an overall 
summary of site risks for use in the risk management process. 
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r/- -’ 5.0 Summary 

Background soil and groundwater quality were evaluated for use in comparison with 
CERCLA IR Site data to identify potential release-related contaminants of concern at St. 
Juliens Creek Annex. Because of the limited number of groundwater samples, background 
groundwater quality is described by summary statistics of the analytical results. A 
summary of background groundwater quality is provided on Tables 4-1 (Columbia Aquifer) 
and 4-2 (Yorktown Aquifer). Background soil data was statistically evaluated to identify 
comparable data sets with respect to soil type (soil types; Munden-Tetotum, Dragston- 
Augusta, Bohicket , Urban-Udorthents, and Dredge Fill) and sample depth (surface O-0.5’ 
and subsurface 1’ to 3’) . For many parameters, analytical results could be pooled for 
Munden-Tetotum soils and Dragston-Augusta soils. Bohicket, Urban-Udorthents, and 
Dredge Fill samples are statistically different populations and the data sets are treated 
separately. For each of the soil type data sets, statistical analysis also identified those 
parameters for which surface and subsurface soil are comparable. Central tendency (mean) 
and upper tolerance limits were determined for the subgroups (soil type and soil depth), as 
appropriate. A summary of background soil mean concentration and upper tolerance limits 
are provided in Tables 4-7 and 48, respectively. 

Groundwater samples were generally of high quality in comparison to applicable water 
quality standards, and are consistent with groundwater quality characteristics of the 
Columbia Aquifer in southeast Virginia as described in the general literature. Analytes 
detected which exceeded the potentially applicable water quality standards or risk-based 
guidance concentration were the metals arsenic, iron, and manganese. Two of the four 
organic compounds (acetone and bis(2-ethylhexyl)phthalate detected in groundwater aire 
common laboratory contaminants. One sample, MWls, contained estimated trace level:5 of 
trichloroethene and cis-1,ldichloroethene. Future sampling of background groundwater 
may be conducted; results from future sampling as well as a review of site upgradient we 
may warrant inclusion and re-evaluation of background groundwater quality. 

Statistical analysis of background soil samples showed that metal concentrations are 
generally lower in Munden-Tetotum and Dragston-Augusta soils than in either Bohicket 
Urban-Udorthents, or Dredge Fill. Arsenic consistently exceeded residential RBCs in both 
surface and subsurface samples, and occasionally also exceeded the industrial RBC. Iron 
exceeded the residential RBC sporadically in surface and subsurface samples. Although 
detected in several surface and subsurface samples, only one pesticide (4,4-DDE) in one 
sample (SSll) exceeded the residential RBC. The highest concentration and greatest 
frequency of detection of the PAHs, in both surface and subsurface samples, is inbredge 
Fill soils. With the exception of Dredge Fill soil samples, PAHs are detected more 
frequently in surface than in subsurface soils. Additionally, PAHs are more prevalent in 
Bohicket and Urban-Udorthents than in; Munden-Tetotum and Dragston-Augusta . The 
PAHs benzo(a)pyrene, benzo(b)flouranthene, dibenz(a,h)anthracene, and indeno(l,2,3- 
cd)pyrene exceeded the residential RBC in several samples, most frequently in Dredge Fill 
surface soils. 
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Upper tolerance limits and confidence intervals are established for soil in appropriate 
subgroups (soil type/sample depth) for use as in comparison to IR Site data. These 
background data can be used to better identify and assess site-related contamination ajnd 
more accurately identify and manage site risks. Further investigation of background 
groundwater quality is recommended to increase the background data set for statistica. 
analysis. Consideration will also be given to using data from existing upgradient site wells. 

For site constituents of potential concern or identified risk drivers, background data can be 
used by comparison of site constituent concentrations with the background UTLs. 
Maximum concentrations of site constituents less than background UTJA may indicate that 
there has not been a site release, and no further action should be considered. Population to 
population comparisons and central tendency comparisons of site and background data 
may provide information on potential “hot spots” and the overall extent or absence of 
contamination at a site. 
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/ -_ Table/Appendix Legend 

The following are the data qualifier explanations for detects/exceedances in the 
tables and appendices for the St. Juliens Creek &utex Background Report. 

NA - Not Analyzed 

B - Analyte not detected above associated blank 

J - Reported value is estimated 

K - Reported limit may be biased high 

L - Reported value may be biased low 

U- Analyte not detected 

Shaded cells within the tables indicate the analyte exceeded one or more criteria 

The sample type explanations are as follows: 

S/S - Surface Soil Sample 

SUR - Surface Soil Sample 

SUB - Subsurface Soil Sample 



Table2-1 

Summary of Background Monitoring Well Completion Information 

St. Juliens Creek Annex Background Invesliga!ion, Chesapeake, Virginia 

Well ID 

SBK-MWl S 

Total Depth Date Well Diameter Screen Interval Sand Pack Bentonite Seal Annular Grout Interval 6” Isolation Casing 
Drilled (ft bgs) Installed (inches) (ft-bgs) Interval (R bgs) Interval (ft bgs) (ft bc@ Interval (ft bgs) 

14 4126199 2 3- 13 1.5- 14 o- 1.5 NA NA 

SBK-MWlD 54 4124199 2 44- 53 42-54 39.75 - 42 0 - 39.75 o-17 

SBK-MW2S 14 4126199 2 3- 13 1.5- 14 o- 1.5 NA NA 

SBK-MW2D 56 4125199 2 45- 55 42 - 55 39.75 - 42 0 - 39.75 O-18 

SBK-MWSS 14 4127199 2 3- 13 1.5- 14 o- 1.5 NA NA 

SBK-MWBD 46 4125199 2 35-45 32-46 30-32 O-30 O-18 

SBK-MW4S 15 4126199 2 4- 14 2- 15 o-2 NA NA 

Notes: 

ft msl = Feet above mean sea level. 

ft bgs = Feet below ground surface. 

NA = Not Applicable. 



Table 3-1 

Constituents Detected in Groundwater 

St. Juliens Creek Annex Background Investigation 

001 

i y-c.3 05/23/01 05123/99 0512399 05/23/99 05/23/99 

.-~--.-_ .--- _-.-__-..___ 

.~- -- 
Total Metals (UGIL) ~-- --- 

Aluminum 37,000 -- 

Arsenic 0.045 10 

Barium 2.6;; 2,000 -- 

Beryllium 73 4 

Calcium - - 
- 

Cobalt 730 -- -- 
Iron 11,000 - 

Lead 15 15 

Magnesium - _- 

Manganese 730 -- 

Nickel 730 - -.- 
Potassium -- _- 

-.- __--_- 
Sodium .- - 

---.-- 

63.1 .I 1 SJ! 11.6Jj 58.6 J 

‘4 ! 1,670 
---IL...-- ! 

715 

QJL 0.9 U 1 7.6 .I 2.7 J ---_ ---- 

rm Vanadium 260 - ~.- 
?inc 11,000 - 

‘I 
IL--#..-> ..-;_,_-l~-~--l~-----+-----‘--+--- 

7/ 3.5J/ 9.y 43.711 

7J L 10.1 J 63.2 -. --__ 1 J ] 53.2 Jjl 

--IC-.-. 151 15 I! 1.1 J 1 1 U ! 2.1 J ! 1 U.j 1.1 J L 1 u 1 
l “II 

gJl 1.1 J 1 --- __---- 2.2 J 11 7.2 J 1 
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Table 3.2 
Co”stilue”ls Detected in Surface Soils 

St. Jullens Creek Annex Background ,nves,lga,,on 

Volalile Organic Compount 

Semi-volatile Organic 
Compounds (UWKG) 

Acenaphthene 

~cenaphthylene 

Anlhracene 

Be”zo(a)anlhracene 

Be”zo(a)pyre”e 

Benzo(b)lluora”lhe”e 

Be”zo(g.h.~)peryle”t 

Be”zo(k)lluora”lhene 

Chrysene 

II Dtbe”r(a,h)a”lhrace”e 

Fluoranthene 

FlUOre”e 

lndeno(i .Z.dcd)pyre”e 

Naphlhalone 

Phenanlhrene 

&?“C 

bls(Z-Elhylhcxyl)phlhelale 

Pesllclde/bolychl~,lnated 
Biphenyls (UC/KG) 

4.4’.DDD 

~.~,-DDE 

4.4’.DDT 

Aldrin 

Aroclar-,254 

Dleldrln 

Endosulfan I 

Endosullan II 

Endrin 

Endrl” Mehyde 

alphaChlordane 

delta-BHC 

gamma-Chlordane 

Total Metals (MC/KG) 

Alummum 

Anlimrxy 

Arsenic 

Banurn 

BClylllUl” 

Cslcfum 

NA 

110,WO.COO 

7.800 

~~ 

780 

7.800 

61.wO.WO 

1 .X0 
2.3W. 

2.300. 

46. 

-~:. 

24.000 24.000 

~~~. 

17.WO 17.WO 

17,WO 17,WO 

340 340 

2.900 2.900 

360 360 

12.ooo.Mx) 12.ooo.Mx) 

12.Mx).ccC 12.Mx).ccC 

610,WO 610,WO 

61O.WO 

16,OOQ 

16.WO 

140,wo 

4.100 

120 

120 

130 

230 

34 J 

300 

77 u 

97 

77 u 

98 

420 

NA 

79 u 81 u 80 u 61 u 81 u 87U 

79 u RI u 80 u 81 u 81 u 07 u 

79 u 81 u 80 u 81 u 81 u 87 u 

18 J 81 u 120 8’ 28 J 46 J 

17J 81 u 03 55 J- 26 J 49 J 

79 u 81 u 86 66 J 34 J 53 J 

79 u I31 u 73 J 42 J 32 J 57 J 

79 u 81 u 65 J 45 J 26 J 38 J 

23 J 81 u 150 86 42 J 69 J 

79 u 81 u 28 J Al u 81 u 87 u 

29 J 81 u 180 130 50 J 83 J 

79 u 81 u 80 u I31 u 81 u 07 u 

79 u 81 u 59 J 36 J 25 J 43 J 

79 u 81 u 80 u 81 u 81 u 87 u 

79 u 81 u 45 J 31 J 81 u 55 J 

27 J 81 u 220 120 53 J 83 J 

NA NA NA NA NA NA 

a1 u 

24 J 

81 u 

45 J -~ 
42 J 

34J 

37 J 

33 J 

51 J 

81 u 

58 J 

81 u 

32 J 

81 u 

81 u 

75 J 

NA 

04 u 

@4U 

a4 u 

84 u 

84 u 

84 u 

a4 u 

84 u 

a4 u 

B4U 

84U 

84 u 

64 U 

EMU 

84U 

04 u 

NA 

76 U 

76 U 

76 U 

76 U 

76 U 

76 U 

76 U 

76 u 

76 U 

76 U 

76 U 

76 U 

76 U 

76 U 

76 U 

76 U 

NA 

23J 39 u 4u 10 14 78 43u 29J 42U 38U 

34 86 4u 350 410 380 31 280 76 41 J 

19 62 26J 15 14 13 21 K 86 6 28 J 

2U 2u 21 u 2u 21 u 21 u 

NA 

22u 21 u 21 u 19u 
NA NA NA NA NA NA NA NA NA 

38U 39u 4u 4u 4u 4u 4ju 4u 42U 16 J 
2u 2U 21 u 2u 21 u 21 u PZU 21 u 21 u i9u 

38U 39u 4u 4u 4u 4u 43u 4u 42U 36 J 

38U 39u 4 1’ 25J 4u 4u 43u 4u 42U 35 J 
38U 39u 41 4u 25J 4u 2.2 J 4u 42U 17 J 

2U 12J 211 2u 21 u 21 u 11J 21 u 21 u 45 
2U 2u 211 2u 21 u 21 u 22u 21 u 21 u 19u 
2u 2u 21 I 2U 21 u 21 u 22u 21 u 21 u 81 J 

4,160 

059 B 

21 B 

199J 

016B 

209 J 

L 
7 

2,470 5.500 2.070 1,160 

047 UI 048 1 04.3 Ul 0 48 Ul -- -__-...- -__-.-_ 
i.6~ 

~-..- 
1.8 J 7.1 3.9 

154 J 231 J 137J 109J 

0092 E 014 e 011 B 0 092 B 

564 J 96 J 2,070 1.050 J 

992 

049 u 

11 B 

8J 

0071 B 

462 J 

2,920 4,320 3.010 6.170 

0 73 B 0 49 UI 05 U’ 046U _~_ -. _ ~-_- ___- - --.-.._-_- 
9.4 1.8 J 19J 2.4 

--24 7 J 274 J 22 6 J 35 J 

0 099 f3 021 J 0081 B 026 J 

115 J 180 J 120 J 304 J 

- 

r 

I 

- 

~ 

SJSEK-SSOZ 

;JSBK-SSOZ~WO 

02/l 4101 

- 
‘11 SJSBK-SSO3 SJSEK-SS04 SJSBK-SS04 

;JSBK-SS03-W ;JSBK.SS04.000 SJSBK-SS04-OWP 

02,ogio I op/l2,0! 07/l z/(lr 

- 
5 

SJSBK-SSOS 

iJSRK-SSOS-WC 

“7,, 7,“! “- ,I~ 

SJSBK-SSOG 

SJSBK-SSO6-C0( 
02/2’! ?‘” 1 

SJSBK-SS07 

SJSBK-SS07~000 
nl,, lin4 “U , .,, ” 

SJSBK-SSOB 

;JSBK6SOB-OK 
“,>,4 7,n, “Ci IO,“, 

SJSBK-SSO9 

jJSEK-SSOS-OX 
nl,‘_),n. VLIILIY4 

NA NA NA NA NA NA NA NA NA 

SJSBK-SSlO 

SJSBK-SS1O.OOO 
no/*FI n. VLllLYl ____- 

NA 

78 u 

70 u 

70 u 

78 u 

78 u 

76 U 

78 II 

70 u 

21 J 

7.9 u 

26 J 

78 u 

78 u 

70 u 

70 u 

30 J 

NA 

38U 

37J 

28: 

2u 

NA 

36U 

2u 

38U 

38U 

38U 

2u 

2u 

2u 

6.740 

0 47 UL 

27 

355 J 

018 B 

31i J 



Table 3-2 
Constituenls Detected In Sutiace Soils 

St. Juliens Creek Annex Background Investigation 

RBC-Soil RBC-Soit 
lnduslrisl Residenlia 

6 100 2: 

41.OocI 1 ,a 

82.000 :x1( 

610,WO 23,oi 

4w 4( 

41,000 i,6( 

610 

41.Wc 1.6( 

lO.OW 31 

io.wo 35 
_. 

14.000 5: 

610.000 23.N 

: 
. . 

. 

-- 
SJSBK-SSOI 

SJSBK-SS01~00C 

02/12/O 1 -- ~ 

47 

095” 

54J 

2.660 

17 

165 J 

7 3 

0 OF ,I 

ZJ3U 

122 u 

0 62 UL 

049 u 

26fi R 

11 6 

122 

c 

1 

, ! 

- 

SJSEK-SSOZ- 

SJSBK 5502~000 

02114/01 __-___ 

3 

097 u 

55J 

1,960 

23 6 

83 1 J 

41 

0 056 J 

23u 

125 u 

098 J 

OS II 

232 R 

15 

7 

846 

19.900 

4.1 - 

- 

i 

- 

___..~- 
SJSBK-SSU3 

SJSBK 5503 000 

0210910 I 

42 

0% u 

4J 

7.610 

11 8 

236 J 

11 2 

007% J 

263 

128 u 

095 J 

05, LJ 

32 7 B 

13 

104 

82 6 

i5.2w 

44 
__- 

- 
I 

i 

SJSBK SSO4 -~ 

SJSBK~SS04-000 

02r12io 1 - -~____ 

61 

1’IJ 

87 

3.180 

45 6 

448 J 

25 6 

012 

24u 

267 J 

0 65 VI 

05u 

290 J 

12 J 

42 I 

63 3 

8,760 

76 
--.___ 

___-- 
SJSBK-SSO4 

;JSBK SSO4-OOOP 

02/l 210, _~~.___ 

4R 

0 99 u 

74 

2,130 

40 5 

360 J 

22 A 

0081 J 

34J 

120 u 

0 6s u. 

051 u 

269 J 

91 J 

34 7 

T 

I 

- 

--- 
SJSBK-SSOS 

;JSBK SSO5-WO 

0211ao1 -___ 

3 3 n 

1U 

5J 

1,110 

22 4 

126 J 

88 

oomu 

24u 

129 u 

066 UL 

051 u 

301 B 

93J 

20 i 

81 9 

10,100 

6 

- 
I - 

- 

___~. --_ 
SJSBK-SSOG 

SJSBK-SSO6-000 

02~13101 -_____ 

66 

I I u 

21 8 

2.4M) 

49 5 

122 J 

85 

0 26 

300 

137 ” 

07 UL 

055 u 

42 7 J 

105 

14 5 

77 1 

32,tXYJ 

4 

- 
I 

-. 

SJSBK-SSO7 

SJSBK-SS07-000 

02113:0, - _.- A 

3 6 

163 

7.8 

2,330 

36 Q 

155 J 

3’ 3 

0138 

566 

129 u 

0 66 UL 

063 B 

399 J 

20 1 

,6 7 

81 9 

17,OO?J 

45 -- 

---~. 
SJSBK-SSOB 

SJSBK SSOfl-000 

02’ 1 .!O I -. 

3 ” 

1U 

105 

2.020 

33 

121 J 

79 

OiRB 

470 

133 u 

0 fifl UL 

053 u 

41 1 J 

172 

12 

79 5 

13,300 

44 

SJSRK-SSO3 

:JSBK SSOi) N 

02’13’01 =-- 

52 

12. 

“9 

:x250 

52 7 

317. 

107 

014 t 

5et 

146 t 

061 I 

04 i 

673. 

22 4 

22 5 

67 3 

2.7.500 

4 :i 
-z-. 

SJSRK-SSIO 

jJSeY-SSIC DC\ 

@2,12 01 -1 __ 

69 

193 

92 

.1.490 

7R 9 

363 J 

11 6 

021 P 

51 R 

197 B 

120 

049 L 

498 J 

19 5 

29 9 

65 i 

27,000 

44 



Table 3-2 
Conttiluenls Detected In Surface Soils 

St. Jullens Creek Annex Background Investigalion 

l]Volalile Organic Compound 

Semi-volaMe Organic 
Compounds (W/KG) 

Acenaphlhene 

Acenaphthylene 

Anlhraccne 

Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Benro(g.h,l)perylcnc 

Benzo(k)lluoranlhene 

Chrysene 

Dil,enz(a,h)anlhracene 

Flwranlhene 

FlUOfI!flf? 

Indeno(l.2.3-cd)pyrene 

Naphlhalenc 

Phenanlhrene 

Pyrene 

bis(Z-Elhylhexyl)phlhalalo 

Pesticide/Polychlorlnated 
Elphenyls (UWKG) 

4.4’.ODD 

4:.&-DDE -~ 

4.4’.DDT 

Aldnn 

Arcclor-1254 

Dieldrin 

Endosullan I 

E;doS”lfan II 

Endon 

Endrln nldehyde 

alpha-Chlordane 

delta-BHC 

yamma-Chlordane 

Told Metals @G/KG) 

Aluminum 

Anltmony 

Arsenic 

Emurn 

BWylllU~l 

Calwm 

RBC-Sol1 
lndurtrlal 

?OO.CQO.OX 

120.m.00( 

~1O.CCO.W 

7&i 

76x 

7,aOi 

61.cco.00( 

78.cix 

780.00( 

78( 

82.coo.00( 

82.m.oo( 

7.80( 

41.cwJ.00( 

61 .ooo.Mx 

61 ,ooo.oo( 

410.00( 

24.w 

17.00( 

17,cci 

34( 
2.9-x 

36( 

12.ooo.00( 

12.ooo.00( 

61O.Lnx 

610.0x 

16.0x 

16,ca 

2.cGO.o0( 

a2c 

3E 

14o.coc 

4,lOC 

ABC-Soil 
Residenlia 

23.ooO.01 

8 

I 

E 

2.300.0~ 

8.71 

07.M 

I 

3.100.0~ 

3.lcQ.01 

8 

1.600.01 

2.300.01 

2.300.M 

46.M 

2.7( 

1.9( 

I.91 

3: 

470,ci 

47o.M. 

23.M 

23.M 

1,e.t 

1.61 

76.M 

Or 

5,5( 

1t 

SJSBK~SSll 

;JSBK-SSII-000 

Q/!~O! 

NA 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

NA 

16 J 

7-w ^_ ._ _---) 
l,M)o 

59u 

NA 

11 u 

59u 

11 u 

11 u 

11 u 

59u 

59u 

59u 

2.780 

046 UL 

168 

126J 

0 044 6 

191 J 

SJSBK-SSl2 

SJSBK-SSl2-00C 

“?/I I’O! 

SJSBK-SSi3 

;JSBK-SS13.00( 

II?/! W”! 

NA NA 

76 u 

24 J 

76 U 

58 J 

47 J 

42 J 

39 J 

39 J 

76 

76 U 

92 

76 u 

31 J 

76 U 

38 J 

120 

NA 

84 u 

84 u 

I34 u 

18 

84U 

84 u 

84U 

84 u 

20 J 

84 u 

84 u 

84U 

84 u 

84 u 

a4 u 

84 u 

NA 

38U 

94 

71 

19u 

NA 

38U 

19u 

36U 

38U 

38U 

19u 

19u 

19u 

42U 

42U 

22J 

21 u 

NA 

42u 

21 u 

4.2 U 

42u 

42U 

21 u 

21 u 

21 u 

7.070 -.6.920 

046 UL 0.5 UL --___ -- 
2J 

iSI J 

011 B 

335 J 

?.4 J 

252 J 

015 0 

426 J 

SJSI 

SJSBK-SS14-000 
01’!1’0! 

NA 

91 u 

91 u 

91 u 

22 J 

91 u 

91 u 

91 u 

91 u 

30 J 

91 u 

41 J 

91 u 

91 u 

91 u 

91 u 

36 J 

NA 

45u 

11 

91 

23U 

NA 

45u 

2.3 U 

45u 

45u 

45u 

23U 

23u 

23U 

7,040 

055 UL 

3 

25 5 J 

016 

504 J 

jJSBK-SS14-CC01 
“,,,?,r?, VYIY”? 

NA 

90 u 

16 J 

90 u 

48 J 

38 J 

36 J 

32 J 

30 J 

58 J 

90 u 

77 J 

90 u 

26 J 

90 u 

90 u 

83 J 

NA 

44u 

11 

88 

23U 

NA 

44u 

23U 

44 u 

44u 

25J 

23U 

2.3 U 

23u 

6.820 

054 u -__-_ 
3 

.26 J 

011 8 

547 J 

SJSBK-SS15 

;JSBK-SSl5.OIX 
op!j’“,g~ 

-NA- 

86 u 

86 U 

86 u 

29 J 

26 J 

86 U 

33 J 

23 J 

41 J 

66 u 

52 J 

86 u 

26 J 

86 U 

36 J 

51 J 

NA 

42u 

16 

72 

22u 

NA 

42U 

22u 

42U 

42U 

42U 

22u 

22U 

22u 

5,030 

0 51. UL 

4 

302 J 

016E 

282 J 

SJSBK-SS16 

SJSBK-SS16-000 
,v,,~n,“~ 

NA 

99 u 

99 u 

99 u 

44 J 

45 J- 

49 J 

57 J 

40 J 

59 J 

99 u 

72 J 

99 u 

45 J 

99 u 

47 J 

77 J 

NA 

49u 

250 

110 

25U 

NA 

49u 

13J 

49u 

49u 

7.7 J 

14J 

25U 

25U 

3,720 

063 J 

3.9 

344.; 

022 B 

761 J 

SJSBK-SS17 

SJSBK-SS17-OCH 

02E307 

NA 

‘36 U 

Bfi u 

86 U 

24 J 

22 J 

86 U 

28 J 

20 J 

31 J 

86 U 

37 J 

86 U 

22 J 

86 U 

136 U 

42 J 

NA 

43u 

49 

24 

22u 

NA 

43u 

22u 

43u 

43u 

43u 

22u 

22u 

22u 

5,890 

0 52 UI -~ 
23 

275 J 

018 B 

345 J 

SJSBK-SSl6 

;JSBK-SSl WXU 
c.ll,.P,/m. “LIIL/“I 

NA 

82 u 

82 u 

82 u 

82 u 

82 u 

82 u 

a2 u 

62 u 

82 u 

82 u 

82 u 

82 u 

82 u 

82 u 

82 u 

82 u 

NA 

-41 u 

26J 

41 u 

21 u 

NA 

41 u 

21 u 

41 u 

41 u 

41 u 

21 u 

21 u 

2~1 u 

4,010 

0 49 UL 

16B 

232 J 

011 6 

61 5 I? 

SJSBK-SSl9 

SJSBK-SS19-00( 

02/i 2xji 

NA 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

7Q u 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

NA 

39u 

39 u 

39 u 

2u 

NA 

39u 

2u 

39u 

39u 

39u 

2u 

2u 

2U 

4.640 

069 B 

178 

273 J 

02 B 

99 7 J 

SJSBK-SSZO 

SJSBK-SSZO-COO 

Wi”‘,Oi 

NA 

85 u 

85 u 

85 u 

05 u 

a5 u 

85 u 

65 u 

85 u 

85 u 

85 u 

65 u 

85 u 

65 u 

85 u 

65 u 

65 u 

NA 

42u 

5 

293 

22 u 

NA 

42U 

22u 

42U 

42U 

42U 

22u 

22 u 

22u 

6,740 

078 

2.6 L 

47 3 J 

033 B 

331 J 



Table 3-2 
Consliluenls Delecled in Surface Soils 

SI. Jullens Creek Annex Background lnvestlgation 

- ~-__ 

REC-SOll REC.Sdl 
SJSBK SSl I 

lnduslrial Residential SJSRK SSI,-000 

0211 30 1 __- 

SJSBK-SSlP 

SJSBK-SS12 Cl00 

02113/01 

79 

2 3 J 

54J 

4.390 

132 

414 J 

135 

0 088 B 

49H 

204 8 

061 UL 

048 u 

444 J 

126 

151 

879 

6.750 

54 __-- 

SJSEK-SSI3 

SJSHK-SS13-000 

07113101 .___ 

69 

17J 

79 

4.040 

22 9 

455 J 

194 

013 B 

610 

270 B 

0 68 Ul 

053 u 

170 J 

21 2 

177 

79 3 

20,lco 

51 -.-__ 

SJSE 

;JSBK 5514 000 

021131oi 

ss14 

jJSBK-SSi4-OO@P 

02113101 

97 93 

25J 22J 

124 122 

s.010 s. I40 

35 7 35 1 

519 ,I 513 J 

23 3 33 B 

0 76 028 

950 BE? 

308 I3 281 B 

0 74 \JL 073UL 

OSA u 0 57 II 

51 9 J 44 5 J 

373 35 8 

25 6 26 5 

74 3 

49,200 

42 _____ 

- 
Ir 

- 

SJSBK-SSIS SJSRK-SSi6 

SJSBK SSlS 000 SJSRK-SSi6-000 

0211301 02113/01 

77 

15J 

it 2 

3,270 

54 

260 J 

153 

024 E 

528 

135 u 

082 8 

054 u 

366 J 

27 9 

169 

68 75 49K 

158 28 IlJ 

155 93 SJ 

:i.230 3.880 2.170 

49 3 26 s 34 

149 J 250 J 155 J 

22 3 117 34J 

024 8 028 0 079 J 

52J 25U 24” 

156 u 156 J 168 J 

1J 0 7 Lx 0 66 UI 

062 UL 054 UL 0 52 !J 

37u 32u 51 1 B 

24 7 23 4 142 

24 9 32 3 73 

78 

24,icm 

42 

- 
1 

=- 
SJSBK SS17 

;JSBK SS17 ““0 

02’1 NO1 

- 

i- 

S.JSRK-SS18 

;JSBK-SSi8-COO 

02112’01 ---A 

77 2 81 5 

24 DO0 1 .J.900 

4 4, 

49 69 

13J 17J 

4J 72 

2.460 3.990 

176 26 6 

2CUlJ 321 J 

t1 5 79 5 

012 J 014 5 

263 47J 

178 J / :34 lJ 

0 64 UL c 53 1: 

05u 053 u 

52 B 404 J 

108 J 167 

97 73 9 

84 7 ‘E R 

10.400 / R 600 

42 4R 

SJSBK-SS19 

;JSBK SS19 000 

- 

i 

SJSBK 5520 

3SHK SSW00~ 

o*,,?~o, 



Table 3-2 
Conslttuents Detected In Surtace Soils 

St. Jutiens Creek Annex Background lnvesttgatlon 

Volatile Organic Compound 
(UG/KG) 

ACetOW? 

Semi~volatile Organic 
Compounds (UGIKG) 

Acenaphthene 

Acenaphthylene 

Anthracnne 

Benzo(a)anthracene 

Benro(a)pyrene 

Benzo(b)fluoranthene - 

Benxig.h,l)pefytene 

Benzo(k)fluoranlhene 

Chrysrne 

D!benz(a.h)an!hraccnt: 

Fluoranthene 

FlUW?W 

Indeno(l.2.3crl)~yrene 

Naphthalene 

Phenanthrene 

Pyrene 

bis(2-Ett~ylhcxyl)phthalate 

Pestlclde/Polychlorlnated 
Eiphenyls (UWKG) 

4.4’.DDD 

4,4,-DDE 

4.4’.DOT 

Aldnn 

Arc&r-t254 

Dieldrln 

Endosulfan I 

Endosultan II 

Endnn 

Endrin aldehydc 

alphaChlordane 

delta-BHC 

gamma Chlordane 

Total Metals (MCIKG) 

Aluminum 

AnttmOny 

Arsenic 

Banurn 

Beryllluln 

Calcium 

!00.000.ooo 7.600,0( 

20,00~.m 4.700,0( 

il o.coo,co3 23.cwo( 

7.8cQ ~~ 6; 
760 E 

7.6W 6: 

61 ,ooo,oM) 2.3OO.Ol 

76.Orxl 6,7( 

76~.Co~ 670 

760 I 

62.m.ooo 3.100.01 

62.CcO.coJ 3.tcQ.of 

7.800 8 

4t.m.ooo 1.6caO~ 

61.3OC.ooO 2.300.01 

61 .ooo.ooo 2.3OO.OI 

410,cOo 46.0 

24,fxQ 2.71 

t 7,OQO 1.91 

17,ooo 1,91 

3-40 

2.900 3: 

360 

12.000.ooo 470.M 

12.OOo.ooo 470.01 

610,000 23.0 

6tO.000 23.01 

16,CCQ 1.6 

16.ooO 1.61 

2.cco.000 78.0 

620 

38 0, 

140.000 5.51 

4.100 1’ 

i= SJSBK-SSPt SJSBK-SS22 SJSBK-SS23 

;JSBK SS2i -0% SJSBK-SSZZ-000 JSBK~SS2XXX 

02la9101 02/07/ot OZWOI 

SJSBK-SS24 i= 
JSBK SS24-oO( SJSBK-SS24-@JOP 

02107101 02,071Qt 

SJSBK 5525 SJSBK-SS26 SJSBK-SS27 SJSBK-SS28 

,JSBK-SS25-OOO iJSBK-SS26-000 ;JSBK-SS27-MM iJSBK-SS78-CC+ 

07’“&ll$ o~“am4, $2/0$<0 4, o?!oB:ot 

SJSEK-SSZ9 

;JSBK-SS29.000 

ozo9:o t 

SJSBK.SSJO 

SJSBK-SS30-000 
h”mnlil. UOU” u \ 

NA NA NA NA NA NA NA NA NA NA NA 

49 J 

240 

160 J 

650 ---- 
730 

620 

750 

600 

930 _ .-__--_. 
260 _ .̂ 

1.400 

70 J 

600 

63 J 

490 

1.400 

NA 

13ou 

130 u 

130 u 

33 J 

30 J 

130 u 

130 u 

130 u 

43 J 

130 u 

54 J 

130 u 

13OU 

130 u 

130 u 

59 J 

NA 

97 u 

97 u 

97 u 

97 u 

97u 

97 U 

97 u 

97 U 

23 J 

97 U 

30 ; 

97 U 

97 U 

97 U 

97 u 

97 U 

NA 

130 I 110 u 93 u 1OOU 120 u 

130 1 IIOU 93 u loo u 120 L 

130 1 110 u 93 u 100 u 120 c 

130 1 110 u 23 J 29 J 78 J 

130 1 110 u 93 u 29 J 92 J 

130 t. 110 u 93 U 46 J 140 

130 c 110 u 93 u 36 ; 120 

130 I Ii0 u 93 u 30 J 66 J 

130 c 110 u 29 J 46 J 110 J 

130 t 110 u 93 u 1oQu 36 J 

130 i 110 u 93 u 49 J 160 

130 I 110 u 93 U 1OOU 120 c 

130 I 110 u 93 u 29 J 90 J 

130 I 110 u 33 u i&l u 120 I. 

130 I 110 u 93 U loo u 44 J 

130 I 110 u 93 u 46 J 130 

NA NA NA NA NA 

240 u 

240 u 

240 U 

66 B 

59 J 

240 U 

240 U 

54 J 

63 J 

240 U 

1lOJ 

240 U 

240 U 

240 L 

240 U 

69 J 

NA 

290 u 320 il 

290 u 320 u 

290 u 320 u 

290 u 100 B 

290 u 99 J 

290 u 130 J 

290 u 1oOJ 

290 U 69 J 

07 J 140 J 

290 U 320 U 

100 J 140 J 

290 U 320 U 

290 U 86 J 

290 ” 320 U 

290 u 320 U 

290 u 1lOJ 

NA NA 

640 36J 46U 62t 57u 69 62 43J 

430 27 77 11 96 0 26 57J 

81 47J 46U 13. 57 II 32 5 1 II 59L 

55L 32U 25u 17- 29u 24U 26U 3t 

NA NA NA NA NA NA NA NA 

11 c 62 U 46U 43J 57u 46U 51 u 591 

55c 32U 2.5 U 321 29u 24U 26U 3L 

11 L 62U 4eu -67 E 51U 4.6 U 5 1 IJ 59L 

11 i 62U 46U 9 57u 46U 51 u 59 c 

15 62 U 46U 91 J 57u 46U 51 u 59c 

25 J 32U 25U 31. 29u 24U 26U 3c 

551 32 u 25u 6, 29u 24 IJ 26U 3L 

24 32U 25U 321 29U 24U 26U 3L 

36 

26 

12 L 

62L 

NA 

12 u 

62 L 

12 L 

12 u 

12 u 

62L 

62 U 

6ZU 

11 J 16 u 

17 16 U 

!4 ” 16 u 

74u 63U 

NA NA 

14 II 16 U 

74 IJ 63 II 

14 u 16 u 

14 u 16 u 

14 u 16 U 

74 u 63U 

74u 83U 

74 u 63U 

36.200 4,440 

23E 0 76 VI 

32.5 2.2 J 

71 J 167 J 

34 0.3 B 

3.100 J 910 J 

2,930 

056 UL 

2fJ 

55J 

009 B 

327 J 

4,070 

096 E _--- -- 
2.6 J 

612 

024 E 

1,020 * 

3,460 

0 69 UL 

215 

67J 

024 R 

l.Mx J 

2,010 

128 

3’ 

5fiJ 

021 Et 

219 J 

7,610 5,970 

0 62 UI 092 E ---- ____.--~ 
1.7 J 57 

226 J 32 J 

027 B 0 54 e 

t,ooO J 1,360 J 

19.600 

178 

tttl- 

439 J 

128 

2,270 J 

25.600 13.200 

1 a UL 2 UL 

162 7.1 J 

67 J 307 J 

15R 0 66 6 

2.950 J 2 120 J 



Constituents Detected in Surface Solls 
Sl. Juliens Creek Annex Background Investigation 

Wet Chemistry (MC/KG) 

Total organic carbon (TOG) 

.__ 

RBC-SO,, 
lnduslrial 

6.1C 

41,OK 

02.oc 

610,Oc 

4C 

41,oc 

61 

4i.w 

1o.w 

1 o.cc 

14.oc 

61O.OC 

- 

I 
I” 
10 
10 

IO 

10 

Q 

0 

10 
. 

10 

10 

0 

IO 

REIC-SOlI 
SJSEK.SSZI 

ResidentlaI SJSBK-SSZl-000 

OUO9’0 1 

49 9 

207 J 

76 -~- 
43.300 

220 

7,220 

300 

0 09 

:12 0 

3.610 

24J 

14u 

0,270 

72 5 

343 

SJSBK-SS22 

SJSBK-SS22 000 

02,07/01 

60 

16Ll 

100 

1,960 

40 4 

829 J 

159 

012 J 

37u 

233 R 

iU 

079 u 

1.160 J 

151 J 

191 

52 9 

25,300 

69 

SJSBK-SW1 

;JSBK SW3 0°C 

02/00!0, --~.___ 

4 !I 

/ .+ il 

77J 

3,450 

131 

505 J 

73 

0 050 UL 

4J 

226 0 

0 03 J 

Ofil ” 

1.320 J 

043 

103 

SJSBK-SS24 

;.ISRK-SS~4-OOC 

02,“7,01 

,,I 4 69 55 

15u i4u 348 

13 11 9 122 

3,590 2.000 6,700 

20 2 24 8 22 1 

!.4RO J 1,300 J 366 J 

195 15 150 

0 099 J 01 J 0 “55 UL 

45J S9J 77J 

626 B 522 R 147 ” 

1 7 .i 1J 076 u 

079 u 072 u 059 u 

4,770 4.210 612 J 

1 3 1 .i 102 J 75J 

32 8 29 7 76 3 

60 0 53 3 

16.700 35.000 

65 63 ----. - -.--.-__ 

SJSSK-SS24-OOOP 

W”7,lJ I 

50 2 ii 6 

31.300 0.240 

66 60 

i== 
SJSBK-SS25 

;JSBK-SS25-WC 

02~08iO1 ____ 

- 
II 

- 

SJSBK-SS26 

;JSBK-SS26-000 

02100101 

- 
I SJSBK-SS27 

;JSBK-SS27 000 

02~08~01 

62 140 

13V 73.i 

123 14 3 

2,150 15.ouo 

29 4 161 

1.230 J 2,640 

137 77 0 

0061 UC 0 24 

43J 106 

405 J 1,250 J 

095J 096 L 

0 65 (1 075 L 

2.770 4.710 

164 20 8 

23 5 230 

64 1 

32.7W 

66 --- 

56 1 

29 700 
7 

SJSBK-SS20 

SJSBK-SS28~00 

02~09101 

33 7 

IlRJ 

4J 9 

26,500 

06 3 

6.700 

149 

03J 

25 J 

3,050 

2 Ii 

15u 

16.000 

60 6 

259 

27 4 

92.500 

73 ____ 

-- 
SJSBK-SS29 

;JSBK SS29 OOC 

02~09~01 

- 

i 
/ : 

SJSBK-SSJO 

;JSBK-SS30-000 

02,@6 01 

it3 6 ‘i‘ 4 

14 .I ,, PZJ 

53 :a 29 I 

42,BW 12.700 

09 4 57 2 

10,lcil s 650 

228 60 3 

04J 033 J 

267 J 161 J 

6,000 :I 200 J 

2 4 ui ? 6 0, 

i6U 21 u 

20.700 22 604 

60 3 50 3 

147 73 

22 9 

129.000 

68 

20 5 

138.‘)00 

60 
-__-_ 



Table 3-2 
Constituents Detecled in Surlace Soils 

St Jullens Creek Annex Background lnvesllgatlon 

Chemical Name 

Volalile Organic Cornpam 
(IJWKC) 

Acetone 

Semi-volatile Organic 
Compounds (UWKG) 

Acenaphlhene 

Acenaphlhylene 

Anlhracene 

Benro(a)anthracene 

Benzo(a)pyrene 

Ben.?o(b)lluoranlhene 

Benro(g.h.i)perylene 

Benzo(k)lluoranthene 

Chrysene 

Vtbenz(a,h)anthracene 

Fluoranlhene 

FlU0Rll.Z 

Indeno(l,2,3<d)pyrene 

Naphlhalene 

Phenanlhrene 

PyrelIe 

bis(Z-EIhylhexyl)phlhalate 

Perllclde/Polychlorlnated 
Biphenyls (W/KG) 

4.4’.DDD 

4,4,-DDE 

4.4’.DDT 

Aldrin 

Arwlor-1254 

Dleldnn 

Endosullan I 

Endosullan II 

Endrin 

Endrin aldehyde 

alpha-Chlordane 

dG4a-BHC 

gamma-Chlordane 

Tolal Metals (MGIKG) - .~~ 
Aluminum 

Antimony 

ArSemC 

BarllJm 

Beryllwm 

Calwm 

RBC-SOll 
Industrial 

SJSBK-SS31 

SJSBK-SSJI-CM 

020 2/o 1 

‘oo.om.col NA 

24x0 32 J 

17.co3 I.700 

l7.cco 9% 

340 81 u 

2.9ol NA 

360 16 u 

12.ooo.m 81 u 

12.ooO.CC0 16 U 

610.ciJ0 16 u 

610.000 16 U 

16,OCil a1 u 

6.1 u 

16,ow 61 u 

2.003.Ool 3.600 

620 31 0 46 UL 

38 0 4. 49 

i4o.coo 

4.100 

-- 

5.50 I-- 275 J 

16 014 B 

367 J 

20,000.ooo 
. . 

i10,OCQOOl 

7.800 

760 

7.800 

6l.ooO.ooO 

78,ooo 

760.000 

780 

ea.cQO.&l 

02.cK!o.coo 

7.800 

41.OOO.cGO 

61.ooO.ooO 

61.CCO.CQO 

410.000 

80 u 

00 u 

00 u 

53 J 

57 J 

59 J 

51 J 

55 J 

74 J 

00 u 

62 

80 u 

42 J 

a0 u 

40 J 

99 

NA 

SJSBK-SS32 

;JSBK SS32-000 

02,! 2/Q’ 

___- 
SJSBK SS33 

;JSBK SS33-CX 
op!~Q’o! 

NA NA 

38 J 

42 J 

70 J 

300 -.~---- 

3J33 
-310 

290 J 

240 

380 

97 
500 

30 J 

250 

14 J 

310 

520 

NA 

70 u 

32 J 

39 J 

I80 .-._ - 
170 

200 

180 

180 

230 

42 J 

310 

70 u 

160 

19 J 

140 

340 

NA 

21 

240 

36 

2u 

NA 

39u 

2u 

39u 

39u 

39u 

23 J 

PU 

53 

39u 

55 

27 

2u 

NA 

39u 

2U 

39u 

39 u 

39u 

2u 

2u 

2u 

5,550 

048 VI ~._. 
5.1 

32 2 J 

022 B 

914 J 

4.000 

18 

1.8 J 

309 J 

0140 

594 J 

SJSI 

;JSBK.SS34-000 
“7’1 ?/Oj 

NA 

61 u 

36 J 

67 J 

260 
---“Y-- 

250 

420 

250 J 

270 

350 _--. .-.-- .__._.I. 
110 - 
430 

01 u 

240 

30 J 

140 

430 

NA 

4u 

4u 

29 J 

21 u 

NA 

4u 

21 u 

4u 

4u 

4u 

21 u 

21 u 

21 u 

18.100 

09B 

4.1 L 

71 6 

06B 

2.110 

SS34 

iJSBK-SS34-G’ZOP 
07’1 ?/O! __- 

NA 

82 u 

24 J 

37 J 

150 ---- . 
140 

230 

130 J 

160 

210 

57 J 

230 

62 u 

130 

70 J 

61 J 

240 

NA 

41 u 

4.1 u 

41 u 

21 u 

NA 

41 u 

21 u 

41 u 

41 u 

41 u 

21 u 

21 u 

21 u 

12.6M) 

0.49 UI 

4.2 L 

602 

034 B 

1 .I300 

SJSBK-SS35 

;JSBK~SS35-OX 
OZ!!1’“f 

NA 

78 u 

78 u 

70 u 

70 u 

78 u 

76 u 

78 u 

70 u 

78u 

70 u 

78 u 

70 u 

78 u 

7.5 u 

76 u 

76 u 

NA 

39u 

39u 

39u 

2u 

NA 

39u 

2u 

39u 

39u 

39u 

2u 

2u 

2u 

2,930 

051 B _--- -._. .__ 
1.3 J 

183J 

0138 

753 J 

SJSBK-SS36 

;JSEK~SS36 DM 
n,,,*o,n. “CI I Y” I 

--a0 u 

00 u 

00 u 

44 J 

43 J 

39 J 

35 J 

37 J 

58~J 

aa u 

76-J 

a0 u 

30 J 

a0 u 

49 J 

83 J 

NA 

24J 

160 

34 

23U 

NA 

44u 

2.3 U 

44u 

44u 

4.4 u 

23U 

2.3 U 

2.3 u 

9.600 

053 u -- 
4L 

505 J 

027 B 

578 J 

--~ 
SJSBK-SS37 

tJSBK-SS37-000 
nn,aorn+ “L lOVl 

NA 

84 u 

84 u 

04ti 

42 J 

~-38 J 

31 J 

30 J 

29 J 

53 J 

64 u 

63 J 

04 u 

23 J 

64 u 

67 J 

96 

NA 

26J 

65 

12 

21 u 

NA 

41 u 

21 u 

41 u 

4-i u 

41 u 

21 u 

21 u 

21 u 

7.690 

Of36 B ~- -. 
39L 

40 J 

030 

1,050 J 

SJSBK-SS36 

;JSBK-SS36-OH 
n1),40,.?* ULI IYV< 

NA 

79 u 

21 J 

16 J 

76 J 

82 

120 

63 J 

83 

120 

22 J 

120 

79 u 

50 J 

79 u 

30 J 

130 

NA 

29J 

61 

13 J 

2u 

NA 

39u 

2u 

39u 

39u 

3.9 u 

ZU 

2u 

2u 

6.820 

---047u 
3.1 L 

33 8 J 

021 B 

585 J 

SJSBK-SS39 

;JSBK-SS39-OO( 
nollmml “L lY”l 

NA 

82 u 

62 u 

62 u 

70 J 

69 J 

110 

63 J 

68 J 

110 

82 u 

97 

R2 u 

55 J 

a2 u 

39 J 

100 

NA 

23J 

15 

15 

21 u 

NA 

4u 

21 u 

4u 

4u 

4 1, 

21 u 

21 u 

21 u 

-3.030 

065 J .__- - 
33 

144J 

038 

9.490 

SJSBK.SS40 

,JSBK 5540 COO 
A^/.F/ A. Y&ILVI 

43u 

43u 

43u 

22u 

NA 

43u 

22u 

43u 

43u 

43u 

22u 

22U 

22u 

9,700 

0 53 UI 

33 

392 J 

033 B 

1 lr?oJ 



Constituents Detected In SurFace Soils 
St. Juliens Creek Annex Background lnvestigatlon 

Wet Chemistry (MGIKG) 

Total organic carbon (TCC) 

41 .oKl 

GlO 

41,Mx) 
. 

10,wo 

10,m 

098 u 

108 

3,020 

5R 1 

216 J 

12 I 

015 B 

263 

126 u 

064 UL 

OSU 

:39 2 H 

162 

- 
I SJSBK-SS32 

SJSBK-SS32~000 

02/l 2/o 1 

105 

25J 

128 

9,990 

60 6 

918 J 

479 

014 B 

74J 

556 B 

0 79 B 

OSU 

456 J 

24 5 

50 9 

83 9 

17.700 

52 -.____ 

- 
I SJSBK-SS33 

SJSEK 5533 000 

02/12lOi 

55 

lJ 

89 

4,300 

iii 

274 J 

29 7 

025 B 

42J 

123 u 

0 63 “L 

u49 v 

444 J 

154 

62 2 

RZ, 4 

lfl.900 

55 

i= 
r 

i 

SJSE 

;JSBK SS74 000 

02/12/01 

.~I 8 

R 5 J 

47 1 

21,500 

31 6 

2,490 

91 5 

042 

20 3 

1,430 

0 65 LJL 

051 u 

67 5 J 

44 5 

164 

R2 5 

12,200 

61 

ss34 

iJSBK SS34 OOOP 

om z/o1 

22 

51 J 

39 1 

,3,:3w 

34 1 

1.610 

59 3 

07 

13 K 

1,020 J 

06GUL 

OS2 u 

62 J 

31 

102 

Al 4 

22.9w 

63 

=F 
SJSBK-SS35 

SJSBK SS35 000 

02/l 2101 

64 

i2J 

62 

3,610 

32 1 

322 J 

137 

0001 B 

25J 

158 B 

0 63 ut 

049 II 

324 B 

165 

64 

85 6 

iO,lW 

81 

SJSBK-SS36 

SJSBK~SSBB COO 

02/l 2/01 

1.1 2 

21 J 

64 

S,RW 

52 9 

563 J 

29 3 

0138 

56J 

215 B 

072 u, 

056U 

471 J 

26 0 

45 0 

75 5 

19.2w 

54 

SJSRK.SS37 

;JSBK SS37 000 

02112/01 

1 3 3 

5J 

9 

12,100 

22 6 

556 J 

242 

013 B 

39J 

436 B 

068 UL 

053 u 

31 B 

24 6 

31 2 

i9 7 

20.900 

56 

SJSBK-SSJR 

;JY3K-sS30-000 

02/12i01 -__- 

95 

19J 

75 

5,090 

235 

468 J 

29 1 

0136 

47J 

216 B 

0 19 B 

OS LJ 

332 J 

13 1 

30 1 

84 I3 

17.9w 

56 

- 
II SJSRK-SS39 

SJSBK-SSJS-000 

02’12101 -~ 

7, 

3on 

63 

7,170 

18 

716 J 

99 3 

0 12 n 

63J 

476 J 

0 66 UL 

0 51 ut 

778 J 

172 

34 5 

81 8 

20.3W 

74 

- 
I SJSBK SS40 

SJSBK-SS40-O’X 

02’12~01 

166 

265 

;‘I , 

10600 

39 4 

l.PO 

26 2 

OlOB 

i,7J 

774 J 

130 

u 55 UL 

f10 J 

2R 0 

91 1 

76 1 

5 RR0 
7, 



Table 3-2 
Constituents Detected In Surface Soils 

St. Juttens Creek Annex Background Investigation 

Chemical Name 

Volatile Organic Compound 
(UGIKG) 

Acetone 

Semi-volatile Organic 
Compounds (UWKG) 

Acenaphthene 

Acenaphthylene 

Anlhracene 

Benzo(a)anthrace”e 

Be”zo(a)pyrene 

Benro(b)lluoranthene 

Be”zo(9.h.l)r,eryle”e 

Benzo(k)tluoranlhe”e 

Chrysene 

Dlbenz(a,h)anlhracene 

Fluoranthene 

FlUO”?“F 

I”dc”o(1.2.3cd)~~yrene 

Naphthalene 

Phenanlhrene 

pyrrne 

bls(Z-Ethylhexyljphthalate 

Pesticld~Polychlorinated 
Blphenyls (UGIKG) 

4.4’.DOD 

4.4’.DDE 

4.d’.DDT 

Aldrin 

Arcxlor-1254 

Dietdr~n 

En&sulfa” I 

Endosullan II 

Endrin 

End”” nldehyde 

alphaChlordane 

delta-BHC 

gamma Chlordane 

Total Metals (MC/KG) 

Aluminum 

Antimony 

AlSC2”lC 

Barlrlm 

Boryllu”~ 

C;llClU”l 

-- 
REIC-SOlI 
ndustrial 

‘W.WO.wx, 7.800,OM NA 

2o.wo.ooo 4.7W.o0( 

i1o.wo.cal 23.ooO.oM 

19 J 

200 

7,BcQ 871 

760 8 

7.800 871 

61 .ooO.WC 2.300.00 

78,WO 6.70 

780,WO 67,co 

700 a 

82.000.ooo 3.1 w.00. 

82.000.000 3.1w.00 

7.6QO 671 

41.calco3 1.600.00 

61 .WO.OW 2.3W.OO 

61 .ow,m 2.300.00 

4 1 0.000 46.001 

24,CCQ 2.70 

17.Cal I.90 

17.003 I .90’ 

340 3 

&SW 32 

360 4 

12.ooo.Owl 470.00 

12.wo.wfl 470.00 

610.000 23.00 

610,cal 23.00 

16,WO 1.80 
. 

16,CYXJ 

2.ooo.ooo 

820 

38 

140.000 

4,100 
.~ 

1.80 

76.00 

3 

04 

5.50 

16 

SJSEK-SS41 

SJSEK-SMl.OW 

fJ~/ly~! 

600 ~-- 
ml -.I~ 

45 J 

120 

640 

NA 

47u 

94 

IO 

24U 

NA 

47u 

24” 

47u 

47” 

47u 

24u 

24U 

24U 

16.400 

l2J 

--7 

62 2 

063 B 

656 J 

SJSBK-SS42 

;JSBK-SS42-OO( 

0~,!1’0! 

=i= SJSBK-SS43 

;JSBK-SS43 000 

OZ! 3/O! 

SJSE 5544 

;JSEK-SS44-000 YSBK SS44~fx)OP 
02,‘: yo; 02ii3ioi 

~-___ 
SJSBK-SS45 

;JSBK-SS45-WC 
02ii jio i 

SJSBK-SS46- 

;JSBK-SS46-000 

“d1mJi 

-- __.- 
SJSBK-SS47 SJSBK-SS4H 

SJSBK-SS47 O@O ;JSEK-SS480X 

w/19199 04119199 

SJSBK SS49 SJSBK SS50 

NJSBK~SS49 00l ;JSBK-SSSO.OM 

04f19,99 04il9’99 

NA NA NA NA NA NA 74 37 17 61 J 

IOOU 

64 J 

35 J 

150 

180 

400 

360 

220 

..-_3’0 
150 

It30 

IWU 

320 

19 J 

35 J 

IGO 

NA 

98 u 

240 

130 

610 __- _l_l_ 
650 -- 

1.500 - 
1,300 

850 

1.200 

630 

670 

98 I! 

I.300 

56 J 

64 J 

570 

NA 

96 U 

210 

120 

510 ----_ .~~ . 
520 -. ._-._ -_- 

I.600 

1 .wa 

630 

1.100 

490 -‘- 

.710 

96 U 

970 

62 J 

97 

570 

NA 

97 u 

180 

96 J 

~- 4w -...---- 
420 -.-- .._. “._. 

1.100 

020 

610 

820 

380 

570 

97 u 

780 

52 J 

75 J 

470 

NA 

94 u 67 u 480 UJ 

80 J 31 J 63 J 

47 J 20 J 69 J 

190 110 210 J -- .~- -- _._ -____- 
250 110 150 J 

MO 180 790 J 

510 140 310 J 

340 130 200 J 

460 170 430 J 

210 57 J 460 u, 

210 140 230 J 

94 u 07 I 460 u. 

450 120 330 J 

24 J 07 c 4RO UL 

53 J 48 J 57 J 

130 120 210 J 

NA NA 53 J 

470 u 480 u. 

250 J 88 J 

360 J 91 J 

1,4#J J 360 J _____ ___- -~~ 
1.2W J 260J 

3.300 J 1,200 J 

1,600 J 500 J 

1.500 J 341) J 

2,700 J 580 

470 u AU0 u. 

1.1W J 350 J 

470 u 460 u. 

1,700 J 520 J 

470 u 480 u. 

2M)J 68 J 

1,100 J 310 J 

57 J 54 J 

560 U 

240 J 

34OJ .- ..-.. .~ 
1.200 J 

7!3oJ __ --- 
3.2W J 

1 JCIO ? 

1 400 J 

2.400 J 

560 U 

880 J 

550 L 

I.800 J 

52 J 

190 J 

890 J 

57 J 

5u 4BU 26J 38J 47u 43c NA NA NA NA 

6 46U 8 77J 4 6 J- 431 21 J 47” 29J 55L 

15 46J 22 22 u5 25J 11 J 11 J 81 J 55L 

26U 25U 24u 25U 24U 22L NA NA NA NA 

NA NA NA NA NA NA 96J 13 J 16J 14 J 

5” 48U 47u 48U 4.7 u 43c NA NA NA NA 

26U 2.5 U 24U 25U 24U 22L NA NA NA NA 

5U 48U 47u 46U 47tJ 43L NA NA NA NA 

5” 4RU 47” 48U 47tJ 43L NA NA NA NA 

5u 48” 47u 4BU 4.7 u 43c NA NA NA NA 

2GU 25u 24U 25U 24u 22c NA NA NA NA 

26U 25U 24 U 25U 24u 22L NA NA NA NA 

26U 25” 24U 25U 24U 22L NA NA NA NA 

17.600 19,900 

2J 14J ___- .- ~~--_ 
23.6 16.5, 

79 78 1 

138 061 E3 

3.260 605 J 

-. 
21,900 

OSJ 

15.3 

75 7 

068 B 

1,160 J 

16.7W 

092 J _.- -.- ~- _ 
142 

71 4 

059 B 

1.150 J 

17.503 ~8.930 

1.1 J 0 75 J _ -----_ ___--~ 
138 0.7 

108 67 

057 6.3 OS3 B 

I.310 J 2,990 

17,ow 

074 u 

18 

75 6 

051 J 

1.470 

14.t300 

063 U _~-. __-_ 
20.1 

66 3. 

046 J 

556 J 

17,700 lS,lW 

067 U 074 u 

172 22.4 

B3 5 71 6 

071 J f?63 J 

530. .I 936 J 

=F== 



Table 3-2 
Constituents Detected In Surface Soils 

St. Juliens Creek Annex Background Investigation 

Chemical Name 

Chromtum 

&halt 

copper 
I,O” 

Lead 

Magnesium 

Ma”“ancsr 

Memry 

NlCkl?f 

Potaswm 

Selenwm 

Silver 

Sodium 

Vanadium 

/I 
zinc 

Wet Chemistry (MWKG) 

Y” sows 

Total organic carbon (TOC) 

Pl( .-.--.--.- 

RRC-SO,, RBC-So11 
industrial Residentta 

6.100 2 

41,000 1.6 

WWO 3.11 

610,WO Zi.0 

400 41 

41,wo 1.6' 

610 

41,wo 1.6’ 

lO.ooO 3 

iO,ooO 3 

. 

SJSBK-SS41 

iJSBK SS41 000 

0211 ?Jo 1 

SJSBK-SS42 

SJSBK 5542 000 

_ 02113!01 

SJSBK-SS43 

;JSBK SS43-OOC 

02/1~01 

35 2 

68J 

38 

32.200 

99 7 

3.210 

126 

0 66 

126 K 

3.260 

1tJ 

0 59 VI 

276 J 

53 4 

92 t 

35 1 

153 

41 4 

39.200 

(24 

4.430 

224 

0 61 

239 K 

P.6’10 

0 62 UL 

0 64 UL 

133 J 

50 7 

162 

42 t 

97J 

45 

40,BGu 

I :37 

3.680 

125 

0 96 

11 7J 

‘i.6flO 

1 9 1~ 

061 Ul 

197 J 

64 4 

90 

70 9 65 7 68 4 

27,300 34,300 22.200 

42 49 4 

SJSf 

;JSBK-SS44-000 

02/l 3101 

44 9 

933 

50 8 

38,600 

98 R 

4 750 

136 

12 

14 K 

3,SlO 

tfii 

06 UL 

219 J 

‘14 

107 

6Y 6 

25.400 

43 

3K- 

I: 

ss44 

SJS@K-SS44-OOOP 

4, 1 31 2 21 2 L 39 3 

R6J R7J 72J 633 

502 36 2 24 9 38 3 

35.500 33,100 21 200 37.600 

114 137 54 9 L PO 3 

‘188” .1,440 2,100 ?.620 

132 174 166 157 

12 07 0 :37 0 59 

10’3 J 126 K 94J 128 

3.410 3,150 1,650 2.980 

24L 21 L 188 092 J 

061 Ut 0 59 VI OS5 L 025 u 

169 J 176 J 151 J 16R J 

40 56 33 5 57 5 

99 2 90 6 91 7 99 

68 5 

35.5w 

46 

=i= 

i= 

SJSBK~SS45 

SJSBK-SS45-000 

0211YOl 

70 7 

33.9w 

43 __ -- ..--.--.-- 

SJSEK SS46 SJSBK-SS47 

SJSBK-SS46 000 ;JSRK SS47 000 

ozi 3101 104/19’99 

76 4 66 7 

30,700 NA 

58 A 26 

- I 

1 

SJSEtK.SS46 

SJSBK 5546-000 

04/19:99 

SJSBK-SS49 -SJSBK SS59 

;JSBK-SS49-000 jJSHK SS50 Oo( 

04,19’99 cl4.19’99 

39 7 

45J 

57 a 

38,100 

93 1 

3.030 

115 

1 1 

11 

3,830 

18 

0% J 

8°F ,I 

53 2 

R3 3 

3Y 6 45 

54 jl 56J 

47 4 ‘I6 6 

32.100 42,EtK 

112 11, 

3.010 iRlC 

i,‘, /.3> 

0 71 !i 

127 132 

2 760 4.BiO 

15 12J 

022 u 031 J 

114 J 32 ? 

65 6 67 7 

75 9 5“ 1 

7” 9 io 5 

NA NA 

3 91 3 76 

60 

NA 

‘4 84 __.- _-.-.--. --_____ 
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Tabe 3-3 

Constituents Detected I" Subsuriace Souls 
St Jui~ens Creek Annex Background Investigation 

Semi-volatile Or&ic 

Compounds(UG/KG) 

Acenaphlhene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benro(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g.h.l)perylene 

Benzo(k)fluoranthene 

Chiysene 

Dlbenz(a,h)anthracene 

Fluoranthene 

FlUOWle 

lndenoll.2.3.cd)oyrene 

Naphthalene 

t'henanthrene 

Pyre% 

PestfPCBs(UGIKG) 

4.4'.ODD 

4,4,-DDE 

4.4'.DOT 

Dleldnn 

Endosulfan I 

Endosullan II 

Endnn 

Endrln aldehyde 

alpha-Chlordane 

beta-BHC 

gamma-Chlordane 

- 
SJSBK-SE03 

sE3sql 

02/09/01 

SJ? 
SBO4-001 

02Il2101 

99 u 

99 u 

99 u 

99 u 

99 u 

99 u 

99 u 

99 u 

99 u 

99 u 

99 u 

99 u 

99 u 

99 u 

99 u 

99 u 

= 
3K. .SBO4 

;Bo4-oolF 

02/12/01 

- 
I l- 

88 u 

88 u 

88 u 

88 U 

88 U 

88 u 

88 U 

88 U 

88 U 

88 u 

88 u 

88 u 

88 u 

88 u 

88 u 

88 u 

49 u 4.3 u 

12 37 

49 u 43u 

49 u 43u 

2.5 U 22; 

49u 43u 

49 u 43u 

49 u 43u 

2.5 U 22u 

;.5 u 22u 

25U 22u 

-. 
11,400 

0.53 UL 

4.4 

452 J 

0.29 B 

2,030 

176 

2.9 J 

72 

13,400 

172 

- 
‘i T 

- 

- 
iJSBK-SBO9 

5809.001 

02113/01 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

- 

I- -r 

- 
S I 
- 
JSBK-SBll 

5811-001 

02/12101 

77 u 80 u 

77 u 80 u 

77 u 80 u 

77 u 80 u 

77 u 80 u 

77 u 80 u 

77 u 80 u 

77 u 80 u 

77 u 80 u 

77 u 80 u 

77 u 80 u 

77 u 80 u 

77 u 80 u 

77 u 80 u 

77 u 80 u 

77 u 80 u 

3.8 u 39u 

18 39u 

3au 39u 

3au 39 u 

2u 2u 

3.8 u 319~ u 

3au 39 u 

3au 39 u 

2U 2-u 

2u 2u 

2u 2u 

783 4,930 

046 UL 0.48 UI --.- - - -. 
0.48 u 2.9 

4.2 J 446 J 

0072 B 019 B 

9,060 99 J 

2.7 B 3.4 

0.95 u 12J 

12J 34J 

1,470 2,370 

3.7 47 

120.000.000 4.700,000 75 u 

75 u 

610.000.000 23.000.000 75 u 

7,800 870 75 u 

780 a7 75 u 

7,800 870 75 u 

61.000.000 2.300.000 75 u 

78,000 8.700 75 u 

780.000 87,000 75 u 

780 a7 75 u 

82.000.000 3.100.000 75 u 

82.000,000 3,100.000 75 u 

7.800 870 75 u 

41.000.000 1.600,OOO 75 u 

61.000.000 2.300.000 75 u 

61.000.000 2.300.000 75 u 

24,000 2,700 37u 

17,000 1,900 37u 

17.000 1.900 3.7 u 

360 40 37u 

12.000.000 470,000 19u 

12.000,000 470,000 37u 

610,000 23,000 37u 

610.000 23,000 3.7 u 

16,000 1,800 19u 

3,200 350 19u 

16,000 1,800 19u 

iJSBK-SBO: 

SBO2-001 

02/14/01 - 

76 U 

76 u 

76 U 

76 U 

76 U 

76 U 

76 U 

76 U 

76 U 

76 U 

76 U 

76 U 

76 U 

76 U 

76 U 

76 U 

3.8 u 

3.8 u 

3.8 u 

3au 

19u 

3au 

3au 

3au 

1.9 u 

1.9 u 

1.9 u 

SJSBK-SB07 

5807.001 

02/13/01 

SJSBK-SE08 

?+a~.&! 

07/13/01 

76 u 

76 U 

76 U 

76 U 

76 U 

76 U 

76 U 

76 u 

76 U 

76 U 

76 u 

76 U 

76 U 

76 U 

76 U 

76 U 

78 u 

78 u 

78 U 

78 u 

78 u 

78 u 

78 u 

78 u 

78 u 

78 u 

78 u 

78 u 

78 u 

78 u 

78 u 

78 u 

3au 3.9 u 

2.6 J 3.9 u 

3.8 u 39 u 

3au 39 u 

1.9 u 2u 

3au 39 u 

38U 22J 

3.8 u 39 u 

19u 2u 

1.9 u 2u 

1.9 u 2u 

6,060 

046 UL --- 

Lx 
371 J 

0.11 B 

293 J 

65 

1.4 J 

1.7 B 

3,750 

5.7 

9.150 

0.47 UL _____- 
2.6 

28.6 J 

0.063 B 

146 J 

117 

13J 

32J 

5,220 

62 

SJSBK-SBIO 

SBIO-001 

02~13101 

;JSBK-SE12 SJSBK-SBl: 

SB12-001 SB13-001 

02113101 02/13/01 

78 u 

78 u 

78 u 

78 u ~-__. 
78 u 

78 u 

78 u 

78 u 

78 u 

78 u 

78 u 

78 u 

78 u 

78 u 

78 U 

78 u 

78 u 77 u 75 u 

78 u 77 u 75 u 

78 u 77 ; 75 u 

78 u 77 u 75 u 

78 u 77 u 75 u 

78 u 77 u 75 u 

78 u 77 u 75 u 

78 i 77 u 75 u 

78 u 77 u 75 u 

78 u 77 u 75 u 

78 u 77 u 75 u 

78 u 77 u 75 u 

78 u 77 u 75 u 

78 U 77 u 75 u 

78 u 77 u 75 u 

78 u 77 u 75 u 

3.9 u 3au 3au 37u 

78J 18 3au 37u 

72J 19 3au 37u 

4J 3.8 u 3au 37u 

2u 2u 2u 19u 

74J 3au 3au 37u 

8.9 J 3.8 u 3au 37u 

42J 3nu 3au 37u 

a.4 2u 2u 19u 

2u 2u 2u 19u 

17J 2u 2u 19u 

14,000 

0.47 UL --- 
4.8 

383 J 

0.13 B 

167 J 

19.7 

2.6 J 

4.7 J 

9,440 

a9 

9,980 13,500 16,100 

047 UL 0.46 UL 0.45 UL 

19B 25 1.1 J 

47 5Ti 501 

015 B 009 B 0 097 i 

236 J 196 J 223J 

10.3 138 143 

22J 25J 25J 

21J 3.3 J 4J 

4,010 6,550 3.430 

65 102 88 

77 u 

77 ii 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u .~. 
77 u 

77 u 

3.8 6 

3au 

3au 

3au 

2u 

3au 

3.8 u 

3au 

2u 

>U 

2u 

12,100 4,060 

053 B 06 UL 

-2.5 1.5 B 

383J 33.5 J 

02E 0.087 B 

762 J 1,180 J 

124 5.8 K 

1.3 E 12u 

3.4 J 4.1 J 

5,680 2,690 

7.3 14 

3.9 u 

39 u 

3.9 u 

39 u 

2u 

39 u 

39 u 

39 u 

2u .~ 
2u 

2u 

2,000,000 

820 

38 

140,000 

4,100 

6,100 

78.000 6,600 

31 0.45 ;L 

0.43 6.9 

5,500 303 J 

160 0.16 B 

129 J 

230 11 3 

1,600 1.3 ; 

3,100 26J 

23,000 7,110 

400 5.3 

11,300 

0.47 UL __- 
1.7 J 

50 9 

014 B 

263 J 

132 

2J 

3.5 J 

5,630 

a 

7E! 
046 UI 

1.1 J 

31 J 

0.17 B 

102 J 

71 

0.94 u 

2J 

3.380 

6 

Total Metals (MG/KG) 

Aluminum 

Antimony 

ArSenlC 

Barlum 

Beryllium 

Calcwm 

Chromium 

Cobalt 

copper 

iron 

Lead 

41.000 

82,000 

61$+0 

400 

Page 1 of 8 



Tabe 3-3 
Constituents Detected I” Subsurface SOIIS 

St Jul~ens Creek Annex Rackground investlgatlon 

Chemical Name 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selmum 

SllVer 

Sodium 

Vanadium 

ZlrlC 

Wet Chemistry (MG/KG) 

“4 Soltds 

lotal “rga”,c caibilr (TOC) 

PH 
- 

SJSBK-SBOI SJSBK-SBOZ SJSBK-SB03 SJSEK-SBO5 SJSBK-SB06 SJSBK-SB07 SJSBK-SE08 SJSBK-SE09 SJSPK-SE10 SJSBK-SBII SJSBK-SB12 SJSBK-SB13 

268 J 336 J 448 J 294-J 1.360 155 J 209 J 211 J 421 J 441 J 631 J 430 J 444 J 553 J 

41.000 1,600 4.6 10 9.1- 93 40 172 12 1 6.3 91 83 1272 70 71 85 

610 23 0 046 J 0 045 UL 0088 B 009 B 

41,000 1,600 22J 32J 54 B 758 

. . 219 J 120 u 367 B 310 B 

10,000 390 06 UL 062 u 062 UL OGl UL 

10,000 390 047 u 048 u 048 u 048 u 

. . 327 B 342 B 461 J Sal J 

14,000 550 174 122 70 2 14 3 

610.000 23.000 34 \I 8 72 83 

a9 4 a7 G 87 67 1 86 8 aa 4 

NA NA NA NA 

NA NA NA NA 

2 of 8 



Tabe 3-3 
ConstWents Detected in Subsurface Soils 

St Juliens Creek Annex Background Investigation 

fzhemiral Name - .._...._ -. 

Semi-volatile Organic 
Compounds (UGIKG) 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthrace"e 

i= i== - 

_ .SjsB 

38!4-001 

02/13/01 

76 U 

76 U 

76 u 

76 U 

76 u 

76 U 

76 u 

76 u 

76 U 

76 u 

76 u 

76 U 

76 U 

76 U 

76 U 

76 U 

37u 

37u 

37u 

-~3 7 u 

19u 

37u 

3.; u 

37u 

19u 

1.9 u 

19u 

75 u 

75 u 

75 u 

75 u 

75 u 

75 u 

75 u 

75 u 

75 u 

75 u 

75 u 

75 u 

75 u 

75 u 

75 u 

75 u 

3.7 u 

37u 

3.7 u 

37u 

19u 

3.7 u 

37u 

37u 

19u 

19u 

19u 

12,800 8,190 

0.45 UL 0.45 UL _ .- - -- 
3 2.1 J 

37.1 J 32.5 J 

015 B 0 088 B 

172 J 143 J 

14.4 92 

2.3 J 1.1 J 

37J 22J 

7,040 5,090 

8 59 

- 
JSBK-SBl: 

5815-001 

o211312001 

;JSBK-SE!16 

5616-001 

02113101 

74 u 

74 u 

74 u 

74 u 

74 u 

74 u 

74 LJ 

74 u 

74 u 

74 u 

74 u 

74 u 

74 u 

74 u 

74 u 

74 u 

37u 

3 7-i 

3.7 u 

37u -~ 
1.9 u 

37u 

37u 

3.7 u 

19u 

13J 

19u ~~- 

9,530 6,660 

044 VI 0.45 UL 

4.7 

-278 J 
!:5 4 

la.4 J 

0091 6 0.18 B 

119 J 71.9 B 

134 7.1 

1.3 J 1.7 B 

34J 1lB 

6,060 7,310 

65 48 

- 
,JSBK-SB17 

SB17-001 

02/13/01 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

77 u 

3.8 u 

3.8 u 

38U 

3.8 u 

2u 

3au 

3au 

38U 

2u 

2u 

2u 

12,100 

0.46 UL -- 
1.4 J 

53.9 

0178 

173 J 

15.3 

166 

54J 

4,480 

75 

- 
: 

I 
-r 

- 
SJSBK-SE19 

SB19-001 

02112101 

78 u 

78 u 

78 u 

78 u 

78 u 

78 u 

78 u 

78 u 

70 u 

70 u 

78 u 

78 u 

78 u -~ 
78 u 

78 u 

78 u 

39u 

39u 

3.9 u 

39 u 

2u 

3.9 u 

39u 

39u 

2u 

2u 

2u 

- 

E 
r 

- 
I T 

iJSBK-SE22 

SBZZ-001 

02'07101 - 

%!23-~ 
SB23-001 

02/08/01 

3824 

;B24-OOlP 

02107101 - 

;JSBK-SBla 

SBlE-001 

oz12101 

a0 u 

80 u 

a0 u 

a0 u 

a0 u 

a0 u 

a0 u 

a0 u 

a0 u 

a0 u 

a0 u 

80 u 

a0 u 

a0 u 

a0 u 

80 u 

7r 

SJSi 

$823.000 

02108101 

SJSt 

5824.001 

02107/01 

3K-! iJSBK-SE2 

5825-001 

02108101 

95 u 110 u 110 u 110 I 

95 u 110 u 110 u 110 ( 

95 u 110 u 110 u 110 I 

95 u 110 u 110 u 47 1 

95 u 110 u 110 u 39 L 

95 u 110 u 110 u 110 ( 

95 u 110 u 110 u 35 \ 

95 u 110 u 110 u 30 I 

95 u 110 u 110 u 53 I 

95 u 110 u 110 u 110 I 

95 u 110 u 110 u 72 \ 

95 u 110 u 110 u 110 I 

95 u 110 u 110 u 26. 

95 u 110 u 110 u 110 I 

95 u 110 u 110 u 38, 

95 u 110 u 110 u aa I 

47u 53u 54u 

47u 5J 3.4 J 

47u -53u 54u 

4.7 u 53u 54U 

2.4 U 2.7 U 28U 

47u 5.3 u 54u 

4 7 I, 53u 54 II 

47u 53u 54u 

24u 27U 28U 

24U 2.7 ; 2au 

2.4 U 27U 28U 

541 

3.4 

541 

541 

2.8 

541 

54' 

541 

281 

281 

281 

5,600 2.930 

0.57 UL 064 UL -.- --- 
2.9 2.9 J 

10.5 J 5.8 J 

0.15 B 013 B 

529 J 698 J 

a4 52 

12u 13u 

5.1 J 10 

5,400 4,290 

122 14 1 

2,980 9,080 

0.95 B 0.87 I 

2.9 J 5.2 

-64 J 25.5 , 

014 B 0.76 I 

726 J 76;-. 

58 11 a 

1.3 u 439 

173 10.5 

5,820 9.690 

167 21 5 

RBC-Soil RBC-So 
Industrial Residenti 

110 u 

110 u 

110 u 

27 J 

25 J 

110 u 

110 u 

110 u -~ 
35 J 

110 u 

43 J 

110 u 

110 u 

110 u 

110 u 

54 J 

97 u 

97 u 

97 u 

97 u 

97 u 

97 u 

97 u 

97 u 

23 J 

97 u 

30 J 

97 u 

97 u 

97 u 

97 u 

97 u 

61 4.8 u 

17 77 

49J 4au 

56U 48U 

29u 25u 

5.6 U 48U 

56 u 48U 

56U 4.8 u 

2.9 u 2.5 u 

29u 25U 

29u 2.5 U 

4,230 2,930 

0.68 UL 0.58 UL 

3.6 2:! 4- 
194 J 55J 

036 B 0.09 B 

1.120 J 327 J 

61 4.9 

2.3 B 1.3 B 

102 7.2 J 

2,740 

3f 

3.4"? 

131 

20,000,000 4,700.l 

-I 

~10.000.000 23,OOO.l 

7,800 I 

Benzo(a)pyrene 

Benz"(b)flu"ranlhene 

Benzo(g,h,t)perylene 

Benzo(klflu"ranthene 

ItChrvs:n8 

780 

7,800 I 

61.000.000 2.300.1 

80 u 910 

80 U 620 

a0 u 700 

80 u 980 

80 u lEOJ __II. 
a0 u 2,500 

80 u 58 J 

80 U 560 

78,000 

780,000 

780 

a2.000,ooo 

82.000.000 

a 

87.1 

3.100.1 

3,100.l 

7,800 

41.000.000 1,600.1 

61.000.000 2.300,1 

61,000,000 2.300.1 

a0 u a0 J 

a0 u 320 

80 u 2,000 

Phenanthrene 

Pyrelle 

PesVPCBs(UG/KG) 

4.4'.ODD 

4,4,-DDE 

4,4'-DOT 

Dleldnn 

Endosulfan I 

Endosulian II 

Endnn 

Endrln aldehyde 

alpha-Chiordane 

beta-BHC 

gamma-Chlordane 

Total Metals (MG/KG) 

4u 

4u 

4u 

4u 

2u 

4u 

4u 

4u 

2u 

2u 

2u 

24,000 2. 

17,000 1 ,' 

17,000 1 ,' 

360 

12.000,000 470,l 

12.000,000 470,l 

610,000 23.1 

610.000 23,1 

16,000 1. 

3.200 

16,000 1, 

4u 280 

4u 140 

4u 26 

4u 99 u 

2u 84J 

4u 99 u 

4u 99u 

2u 5.1 u 

2u a9 

8,510 

047 UL 

1.6 B _~~~ 
443J 

02 B 

122 J 

95 

14J 

2.2 J 

5,120 

64 

Aluminum 

A&ony 

Arsenic 

Barium 

2,000,000 

a20 

3.8 

140,000 

4.100 
. . 

7a,l 

( 

5, 

10,500 

0.48 UL 

3.6 

52.6 

038 

78.5 J 

0.23 B 2.4 J 

273 J 233” J 

12.4 40 

1.3 J 164 J 

141 

27J 

4.2 J 

17,900 

a.8 

6,100 

41,000 1 ,' 

82,000 3. 

610,000 23,' 

400 

Page 3 of a 



Tabe 3-3 
Constiluents Detected in Subsurface SotIs 

St Juliens Creek Annex Background lnvesilyatlon 

Zinc 

Wet Chemistry (MG/KG) 

% SolIds 

II Totalorgnnic cnrhon (TOC) 

PH 

RBC-Soit 

Industrial 

41,000 

610 

41,000 

10,000 

10.000 

14,000 

610.000 

RBC-Soil 
SJSP 

Residential SE'4-00' 
02/13/01 

590 J 

1,600 :13 

23 00R7 6 

! ,600 58 

. 395 B 

390 OF1 UL 

390 0.48 u 

. . 447 \I 

550 20 1 

23,000 9 

SE14 

;B14-OOlF 

02~13/01 - 

349 .I 

72 

OUR5 B 

39B 

119 u 

061 UL 

0.47 u 

Xi.9 J 

132 

58 

887 

NA 

NA 

:I 

- 

=G= - 
SJSBK-SBI5 

5815-001 

02/13/2ooi 

440 J 

94 

0072 B 

480 

201 B 

0.6 UL 

047 u 

34 5 J 

154 

6.1 

903 

NA 

NA ___II- 

- 
;JSBK-SElE 

SR16.001 

02/13/01 

217 J 

45 

0085 B 

27 il 

119 u 

0.61 UL 

047UL 

28U 

9.5 J 

35J 

887 

NA 

NA -- 

SJSBK-SB17 

SB17.001 

02/13/01 

348 J 

66 

0083 B 

33 

243 J 

062 UL 

049 UL 

33J 

16 

97 

865 

NA 

NA 

835 854 

- 

i 

- 

295 J 5,950 988 J 

76 303 22 I 

0095 B 053 J U'J83J 

51J 313 6.1 J 

127 U 2,920 J 265 B 

065 UL 3J 1lJ 

051 u 15J 0.71 u 

472 J 7,660 1,290 J 

173 553 132 J 

53 294 404 

832 333 59.3 

NA NA NA 

NA NA NA 

505 J 

73 

0058 UL 

4J 

226 B 

083 J 

061 u 

1,320 J 

8 4. J 

183 

68.8 

####ir 

65 

988 J 

147 

0057 UL 

4 1 J 

473 B 

077 u 

06 u 

1,920 

114 J 

139 

69 9 

NA 

NA 

= 
3K-! 

- 
SJSI 

~824-001 

02/07/01 

5824 

;B24-OOlF 

02/07/01 

- 

f 

- 
jJSBK-SW5 

SB25-001 

02/08/01 

1,100 J 1,120 J 1220 J 

146 174 292 

0064 J 0065 UL 0079 J 

32 lJ 4 1 _, 487 

363 B 361 6 621 J 

087 u 0.99 J 088 u 

06R il Ofi u 068 J 

3.200 3.170 1.510 J 

943 893 146 J 

141 204 119 

622 

NA 

NA 

61 2 61 6 

NA NA 

NA NA 



Tabe 3-3 
Constituents Detected in Subsurface SolIs 

St Jukns Creek Annex Background lnvestlgation 

Semi-volatile Organic 

Compounds(UG/KG) 

Acenaphthene 

Acenaphthylene 

Anthr&ene 

Benzo(a)anthracene 

Benza(a)pyrene 

Benzo(b)fluoranthene 

Benza(g.h.l)perylene 

Benzo(k)fluoranthene 

Chrysene 

D;benz(a,h)anthracene 

Fluoranthene 

FlUOW%? 

Indenoil.2.3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

PestfPCBs(UG/KG) 

- 

II ii- 

Dleldrin 

Endosulfan I 

Endosulfan II 

Endnn 

Endnnaldehyde 

alpha-Chlordane 

beta-BHC 

gamma-Chlordane 

Total Metals (MG/KG) 

AlSenlC 

&mum 

Berylhum 

Ci3hlm 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

120.000.000 

610.000.000 

7,800 

780 

7.800 

61,000.000 

78,000 

780,000 

780 

82.000.000 

82.000.000 

7,800 

41.000.000 

61.000,000 

61,000,000 

24,000 

17.000 

17,000 

360 

12.000,000 

12.000.000 

610,000 

610,000 

16,000 

3.200 

16,000 

2.000.000 

820 

3.8 

140.000 

4,100 

6,100 

41,000 

82,000 

610,000 

400 

- 
5 ! 
I T 

J 

4,700,000 110 u 

110 u 

23.000.000 26 J 

870 82 J 

a7 50 J 

870 97 J 

2,300,000 55 J 

8,700 5.3 J 

87,000 110 J 

8; 110 u 

3,100.000 520 

3.100.000 110 u 

870 43 J 

1,600,000 110 u 

2.300,OOO 110 u 

2,300,OOO 400 

2,700 31 

1,900 58 

1,900 57 ..~ 
40 5.5 u 

470,000 28U 

470,000 55u 

23.000 55u 

23,000 55 u 

1,800 28U 

350 28U 

1.800 28U 

78,000 6.060 

31 0.67 U. 

0.43 -2:3 J 

5,500 203 J 

160 022 6 

1,500 J 

230 70 

1,600 14u 

3,100 105 

23,000 3,310 

400 268 

- 
;JSBK-SB2i 

5827.001 

02/08/01 

SJSBK-SB2< 

5828.001 

02/09/01 

SJSBK-SB29 

5829.001 

02/09/01 - 

SJSBK-SBS( 

5830.001 

02/08/01 

;JaJ 

gBSl--001 

02/12/01 

130 u 120 u 150 u 

130 u 120 u 150 u 

130 u 120 u 150 u 

63 J 120 u 100 J 

79 J 120 u 110 J 

92 J 120 u 130 J 

160 120 u 94 J 

69 J 120 u 100 J 

07 J 120 u 150 

130 L 12ou 150 u 

140 43 J 170 

130 L 120 u 150 u 

75 J 120 u a2 J 

130 L 120 u 150 u 

130 t 120 u 150 u 

120 J 120 u 150 

- 
1 1 
T 

SJSBK-SB3; 

SB32-001 

02/12/01 

SJSBK-SE33 

5833.001 --__ 
02/12/01 

110 u 

110 J 

550 --- 
910 

550 

610 

370 J 

430 

1100 I- 
140 

2,500 

110 u 

350 

18 J 

70 J 

1,900 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

79 u 

21 J 79 u 

81 u 79 u 

81 u 79 u 

81 u 79 u 

81 u 79 u 

81 u 79 u 

81 u 79 u 

81 u 79 u 

81 u 79 u 

81 u 79 u 

81 u 79 u 

81 u 79 u 

81 u 79 u 

24 J 79 u 

81 u 79 u 

81 u 79 u 

64L 6.1 U 7.3 u 5.5 u 39u 4u 39u 

64L 61 u 73u 55u 39 u 4u 39u 

64U 6.1 U 7.3 u 5.5 u 39 u 4u 39u 

64U 6lU 73u 55u 39 u 4u 3.9 u 

33u 31u 38U 28U 2u 2.1 i- 2u 

64U 6.1 u ; 3~ u 5.5 u 3.9 u 4u 39u 

64U 61U 73u 55u 39 u 4u 39 u 

64U 61U 73u 55u 39u 4u 39u 

33u 31u 38U 2.8 u 2U 2.1 u 2u 

33u 3lU i.8 u 28U 2u 2.1 u 2u 

33u 31u 38U 28U 2u 21u 2u 

8,990 

1.2 E -. .-- 
7 

582 J 

073 B 

1.410 J 

174 

99J 

635 

21,700 

116 

1;.;00 13,300 

073 VI IlB 

7.5 9 

24.9 J 32.6 J 

0.73 I3 0.85 B 

1,270 J 1,510 J 

229 271 

BJ 98J 

11 a 21.3 

22,400 23,100 

23 368 

: _- 

5,170 

067 UL _____- 
3.4 

12.4 J 

038 

551 J 

105 

43J 

5.7 J _~ 
8,570 

141 

7,400 

047 UI -- 
1.4 J 

23.7 J 

0078 B 

391 J 

93 

0.97 u 

3.4 J 

4,500 

55 

2,900 11,600 

049 UL 047 UL -~ --- 
0.56 J .--- 2.1 J" -._ 
14.8 J 369 J 

0.066 B 0.18 B 

241 J 399 J 

4.6 11 8 

1lJ 21J 

054 J 0 55 J 

3,090 9,570 

3 6.9 

;;~;,o; iB34-001 5834-0011 

~j ~~ 

79 u 76 U 78 u 70 u 79 u 81 u 

79 u 76 u 78 u 78 u 79 u 81 u 

79 u 76 U 78 u 78 u 79 u 81 u 

27 B 51 J 18 B 78 u 46 J 81 u 

26 J 48 J 78 u 78 u 43 J 81 u 

79 u 30 J 78 u 78 u 57 J 81 u 

23 J 36 J 23 J 78 u 33 J 81 u 

17 J 32 J 78 u 70 u 36 J 81 u 

36 J 65 J 18 J 78 u 64 J 81 u 

79 u 76 U 70 u 78 u 79 u 81 u 

44 J 81 78 u 78 u 64 J 81 u 

79 u 76 U 78 u 78 u 79 u 81 u 

79 u 29 J 76 u 78 u 31 J 81 u 

79 u 76 U 78 u 78 u 79 u 8; u 

32 J 61 J 78 u 78 u 79 u 81 u 

68 J 120 78 u 78 u 69 J 81 u 

3.9 u 38U 

39u 5 

39u 3.8 u 

39 u 38U 

2u 19u 

39u 38U 

39u 38U 

3.9 u 3.8 u 

2u 19u 

2u 19u 

2v 19u 

3,800 12,000 

0.73 B 046 UL .-.-- 

. -!-c-L -.2.6K 
43.8 J 42.8 J 

024 t3 0.21 B 

1,100 J 1.090 J 

163 149 

2J 1.8 J 

49J 5.3 J 

6,330 6,010 

10 11 3 

- 
SJSBK-SB3! 

SB35-001 

02/12101 

3fJu 

38U 

38U 

38U 

2u --~~~ 
3.8 u 

38U 

38U 

2u 

nu 

2u 

2,910 

047 UL ---. 
1.6 J -~ - _.- 

17.4 J 

0.14 B 

728 J 

6.4 

11J 

62 

3,570 

31 4 

;JSBK-SBSC 

5836-001 

02'12/01 - 

;JSBK-SE3 

SB37-001 

02/12/01 

- 
;JSBK-SE131 

SB38-001 

02/12/01 

38U 6 4u 

38U 70 4u 

3.8 u 12 4u 

38U 39 u 4u 

2u 2u 21u 

38U 39u 4u 

38 II 39 II 4 IJ 

38U 39 u 4u 

2u 2u 21u 

2u 2u 21u 

2u 2u 2lU 

13.300 13,400 20,700 

0.66 B 0.5; B 0.49 Ul 

6 3.51 3.8 L 

337 J 57.4 535 

024 B 024 B b.28 I3 

210 J 826 J 696 J 

21 4 146 31 

28J 27J 3.8 J 

63 9.9 5.8 J 

11,300 9,530 13,300 

7.7 21 98 

Page 5 of 8 



Tabe 3-3 
Const~luents De&c&d I” Subsurface Soils 

Sl Jul~ens Creek Annex Background invesf~gation 

lktation ID 

Chemical Name 

Magnewm 

Manganese 

MWW~ 

Nickel 

Potaswm 

Sl?lUUli~ 

SllVer 

Sodium 

Vanadum 

ZIK 

Wet Chemistry (MGIKG) 

% Solids 

Total orgafw carbon (iOCi 

nH 

IC-Soil 
SJSRK-SB26 

.,,identisl 5826-001 IIIUU~IIIYI , 
02/08/01 

. . 1.190 J 

41,000 1,600 178 

610 23 013 J 

41,000 1,600 353 

. 421 J 

10.000 390 09 u 

io,ooo 390 07 u 

- 2680 

14,000 550 14.5 J 

610.000 23,000 196 

. 60 1 

. NA 

. . NA 
zzzzz- 

iJSBK-SB27 

5827.001 

02/08/01 - 

SJSBK-SB28 

sn2jis:oo1 

02/09101 

3,310 4,010 

101 173 

0 22 013 J 

21 12 J 

1.720 J 2,270 

173 099 UL 

082 u 0.77 u 

5,910. 3,560 5 

29 6 25 1 

185 73 7 

51 5 54 5 

NA 

NA 

NA 

NA 

- 
I 

- 

14 J 

2,760 

1 2 UL 

13J 

8,680 

32 5 

82 2 

62J 29J 

1.070 J 125 U 

09 UL 064 UL 

07 u 05 u 

3,940 4FY J 

13 J 129 

27 9 96 

45 60.1 84 6 

-1 

NA NA NA 

NA NA NA 

- 
SJSBK-SB32 

5832.001 

02’12/01 

370 J 

122 

0 097 El 

26J 

192 B 

0 66 ut 

051 u 

82 9 J 

573 

74 

82 2 

NA 

NA -- 

- 
s 

I 

- 

- 
JSBK-SBS: 

SR33-001 

02/12/01 

615 J 

13 

0 097 B 

4J 

162 5 

064 UL 

05u 

369 B 

1R 1 

94 

84 7 

NA 

NA 
- - 

854 J 584 J 

182 183 

011 B 011 B 

483 52J 

412 B 389 8 

0 74 I3 062 UL 

05 u 0 48 u 

644 J 564 J 

21 7 192 

12 1 113 

321 J 

138 

0 OR7 B 

38J 

222 8 

063 ut 

049 u 

29 B 

1Y 

59 2 

814 J 

lR9 

0 072 B 

62 J 

541 B 

063 UL 

049 u 

61 9 J 

25 3 

11 4 

NA NA NA NA 

NA NA NA NA 

- 
I SJSBK-SB37 

SB37-001 

02/l 2101 

579 J 

156 

012 R 

43J 

283 B 

0 64 UL 

05 u 

601 J 

26.3 

71 1 

84 3 

NA 

NA 

;JSBK-SB3E 

SR3R-001 

02/l 2101 

1,180 J 

24 2 

0 086 8 

77J 

531 B 

066 UL 

0.51 u 

505 J 

47 4 

159 

87 1 

hiA 

NA 



Tabe 3-3 
Constituents Detected in Subsuriace SolIs 

St Jul~ens Creek Annex Background InveSf~gat~On 

79 u 

25 J 

79 u 

74 J 

66 J 

88 

50 J 

54 J 

94 

20 J 

100 

79 u 

55 J 

79 u 

79 I: 

74 J 

20 J 

83 J 

68 J 

280 

380 

390 

190 

320 

420 

9i.l 

600 

19 J 

210 

32 J 

83 J 

730 

1,200 

73 J 

2.400 

4,400 

4,200 -___ 
3,500 

3,300 

2,800 

4600 i.000 
11,000 

1,400 

_ i,700 

570 

9,700 

9,200 

47u 4.5 u 

47u 45u 

47u 45u 

47u 35J 

24 U 23U 

47u 45u 

47u 45u 

47u 45u 

24U 23u 

24U 23U 

24U 23U 

7,680 2,330 5,940 

0.89 J 057 UL -0 54 UL 

6.6 3.3 4.8 

20.9 J 95J 16.4 J 

025 B ~-0;3 B 063 B 

352 J GO 773 J 

19.3 L 531 12 L 

44J 1.4 J 10.6 J 

151 74 12.9 

17.100 6.550 9,510 

244 L 262 L -199 L 

- 
SJSEK-SB4: 

SB43-001 

02/13101 

30 J 

160 

-1so 

730 _,__ __. . _. 
610 -- 
910 

630 

680 

1100 --_I^_- _ 
350 

1,100 

24 J 

630 

45 J 

140 

800 

i 
-r 

._- 

z 

91 u 84 u 

91 u 84 u 

91 u 84 u 

28 B 84 u 

91 u 84 u 

91 u 84 u 

SJSBK-SB4t SJSBK-SB4i 

5846.001 5847.001 

02/13/01 02/14/01 

75 u 

75 u 

75 u 

34 J 

36 J 

41 J 

34 J 

33 J 

43 J 

75 u 

39 J 

75 u 

30 J 

14 J 

26 J 

38 J 

95 u 

45 J 

44 J 

100 

110 

260 

100 

150 

270 

63 J 

140 _.~~ 
95 u 

120 

95 u 

35 J 

90 J 

- 

37u 47u 

37u 4.7 u 

37u 47u 

3.2 J 47u 

19u 2.4 U 

37u 47u 

3.7 u 47u 

37u 47u 

19u - .~~ 24 ” 
19u 2.4 ; 

19u 24 U 

1,820 

045 UL ____ _.. 
2.0 _- 

102 J 

028 B 

2.250 

51 L 

22J 

26.7 

5,760 

355 L 

10,900 

057 UL ____- 
11.8 

28 J 

036 B 

439 J ~~ ..~ 
27 L 

61 J 

15.9 .._-.. - _ 
27!200 

349 L 

;JSBK-SB4 

St348-001 

02114/01 

SJS; 

5844-00 

02u3101 

95 u 

78 J 

69 J 

340 _.--.-. 
303 

390 

310 

300 

480 --- 
160 

380 

95 u 

300 

26 J 

150 

330 

4.7 u 

47u 

47u 

47u 

2.4 U 

47u 

4.7 u 

47u 

24 U 

2.4 U 

24U 

15.400 

0.78 J 

.!!L 
36.1 J 

0.92 B 

3,970 

303 

12.1 J 

17.2 

31.000 

343 

SJSBK-SB4: 

~~E~OOl 

02/l 3101 

43 J 

29 J 

98 J 

440 

380 

360 

240 

320 

490 

67 J 

650 

39 J 

220 

67 J 

450 

860 

BK 

‘1 
7 

.- 

.- 

-SE44 

SB44-OOlF 

02r3101 

I 

Compounds (UG/KG) 

Acenaphthene 

Acenaphlhylene 

Anthracene 

Benzo(a)anlhracene 

Benzo(a)pyrene 

Benro(b)lluoranthene 

Benzo(g.h,l)perylene 

Benzo(k)fluoranlhene 

Chrysene 

Dibenz(a,h)anthracene 

Fluoranthene 

iM.OOO.OOO 4,700.00 95 u 

53 J 

81 J 

250 

240 

360 

210 

280 

400 .___ 
97 

280 

95 u 

700 

24 J 

t20 

230 

.-.. -. - 
53 J 65 J 

72 J 78 J 

260 300 _ .- -.-..-.. -.-.- 
250 290 

340 420 

250 310 

250 320 .~ 
450 510 

130 150 

300 290 

100 u 110 u 

240 300 

17 J 29 J 

84 J 99 J 

240 250 

610,000.000 23,000,OO 

7,800 I37 

780 8 
7,800 07 

61.000,000 2.300.00 

78,000 8.70 

780.000 87,OO 

780 8 
82,000,000 3.100.00 

82i00.000 3,100,00 

7,800 ---87 
41.000.000 1,600,OO 

61 .ooo,ooo 2,300.OO 

61.000.000 2.300.00 

91 u 84 u 

91u ~- 84 u 

26 J 84 U 

91 u 84 u 

31 J 84 u 

91 u 84 u 

91 u 84 u 

91 u 84 u 

91 u 84 u 

30 J a4 u 

lliluorene 
Indeno(l,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Pest/PC& (UG/KG) 

4,4’-DDD 

4.4,-DDE 

4.4’.DDT 

Dteldrln 

Endosulfan I 

Endosulian II 

Endrln 

Enann aiaenycle 

alpha-Chlordane 

beta-BHC 

gamma-Chlordane 

%I Metals (MG/KG) 

Aluminum 

Antimony 

Arsenic 

Barlum 

Beryllium 

Calcium 

Chromium 

Cobalt 

Copper 

IrOn 

Lead 

52 U 

11 

12 

52u 

27U 

5.2 U 

52u 

;2u 

27u 

27U 

2.7 U 

47u 5u 

47u SU 

47u 5u 

4.7 u 5u 

24U 2.6 u 

47u 5u 

4.7 u 5u 

47u 5u 

2.4 U 26U 

24 U 2.6 U 

2.4 U 26U 

24.000 2,70 

17,000 1.90 

17,000 1.90 

360 4 

45u 41u 

45u 4.1 u 

45u 41u 

45u 41u 

23U 21u 

45u 4.1 u 

4.5 u 4lU 

45u 41u 

23U 2.1 u 

23U 2.1 u 

2.3 U 2.1 u .~ 

5u 53u 

5U 53u 

5u 53u 

5u 5.3 u 

12.000,000 470.00 

12.000.000 470,oo 

610,000 23.00 

610,000 23.00 

16,000 1.80 

3,200 35 

16,000 1.80 

2.6 u 27U 

5u 53u 

5u 5.3 u 

5U 53u 

26U 27U 

2.6 U 27 U 

26U 2.7 U 

2.000.000 78.00 

820 3 

3.8 04 

140,000 5.50 

‘32?” ~~ 
0.63 UL ~. 
11.6 -. .- .~ 
364 J 

04 B 

537 J 

27.6 

638 

21 6 _ 1 - ._ 
24,600 

65 

2,430 

0.7 J ---- 
5.1 

18.4 J 

0.23 B 

453 J 

68 

2.7 B 

44.6 

7,170 

48.8 

1,760 6,290 

0.55 UL 05 Ul 

0.85 J 3.5 

4.7 J 142 J 

018 B 0.69 B 

54.900 105,000 

37 B 112 

14.500 17,400 

12J 083 J -____ .-- 
11.9 10.4 -_ --.- ~-~-. 
47.9 J 44.7 J 

043 B O& B 

328 J 648 J 

30 1 34 

6.4 B 78J 

29 23.5 _._ _- ~_ .._,_. 
32,3'30- 27,100 

687 sr 3 

14,500 

0.75 J 

9.0 

37.7 J 

11 B 

5.040 

28.6 

13.1 J 

199 

29,400 
40.4 

4,100 16 

6,100 23 

41.000 1.60 

82,000 3.10 

610,000 23.00 

400 40 

26 B 578 

16B 378 

4,230 12,000 

31 6.7 



Tabe3-3 
Constituents Detected I" Subsurface Souls 

St Julieris Creek Annex Background lnvestlgation 

Chemical Name 

Wet Chemistry (MGIKG) 

‘X Solids 

WC-Soil 
SJSBK-SB39 SJSBK-SBPO 

RBC-Soil ~~~~ 
Industrial SB39-001 Residential ~~~~ SB40-001 

02/12/01 02/12/01 

644 J 2,170 

41,000 1.aoo 473 164 

610 23 011 B 011 8 

41,000 1,600 27u 68J 

. 365 J 1,060 J 

10,uoo 390 074 UL 068 UL 

10,000 390 057UL 0.53 UL 

308 J i,?GO 

14,000 550 463 15 

61@.000 23.000 96 R 3tiY 

732 798 

NA NA 

NA NA 
--- ..- .._ - - -.-_ --- .._. -l.-__-^_-_-..-_-_ 

2.660 3.100 

937 102 

034 0 39 

95J 118 J 

3.710 2280 

14J 086 UC 

0.63 UL 067 UL 

258 .J 865 J 

346 334 

61 58 9 

66 3 62.7 

NA NA 

NA NA 

2,210 3,790 

708 181 

0 49 04 

102 J 128 K 

2.050 2,180 

086 UL 1 J 

067 UL 0 6 IJI. 

722 J 105 J 

32 3 364 

412 82 6 

63.1 704 

5844 SJSBK-SE45 SJSBK-SB46 SJSBK-SB47 SJSBK-SB48 SJSBK-SB49 

;B44.oolP SB45-001 5846-001 sE.47.no1 5648.001 SB49-001 

02/13/01 02/13/01 02/13/01 02/14/01 02/14/01 02/14/01 

3,380 512 J 440 J 2,680 1.800 567 J 

215 237 463 97 61 1 33 

Oii 0 69 033 04 0.13 025 

157 K 3u 243 104 J 47J 33 J- 

2,040 579 J 277 J 2.380 1,720 273 J 

097 J 083UL 0.61 UL 099J 14L 133 

06 UL 064UL 047 u oiu 05u 0.6 U 

102 J 38U 421 J 101 J 79 7 J 452 J 

314 99J 58J 289 165 673 

865 206 2;2 483 34 1 168 

706 654 891 702 842 69 9 

NA NA NA NA NA NA 

NA NA NA NA NA NA 

;JSBK-SE58 

5850.001 

02/14/01 

1,470 

72 9 

029 

14 K 

814 J 

073 u 

057 U 

118 J 

144 

x4 5 

736 

NA 

NA 



Table 4-1 
Columbia Aquifer Background Groundwater Quality Summary 

St. Juliens Creek Annex Background Investigation 

Chemical Name 
Number Total Frequency Reporting Reporting Minimum Maximum 

of Number of of Limit Limit Detected Detected 
Average Median Standard Coefficient Co~~~~~ce 

Detects Samples Detection Minimum Maximum Cow. Cont. 
Cont. Cont. Deviation of Variation 

Limit 

Dissolved Metals (ugii) 
[Barium _ 

1 3?675.0 ] 41300.0 1 17363.6 1 0.4 1 60110.7 1 

2.7 
0.3 
1.1 
3.1 
0.1 

Beryllium 
Antimony 
Cadmium 
Chromium 
Copper 
Cyanide 
Mercury 
Selenium 

Page 1 of 4 Table 4-l thru 4.3.~1~ 



Table 4-l 
Columbia Aquifer Background Groundwater Quality Summary 

St. Juliens Creek Annex Background Investigation 

h 

I 
c I 

~ - 

-- - 

Y 1 I 1 

g F 

I 
n R 

lumber 
of 

Ietects 

‘requenc 
of 

Detectiol 
- 

0 00 
0 00 

0.00 
0.00 
0 00 
0.00 
0.00 
0.00 
000 
0.00 
0.00 
0.00 
0.00 
0.00 
0 00 
0.00 
000 
0 00 
0 00 
0 00 
0.00 
0 00 

-0.00 
0 00 
0 00 
0 00 
0 00 
0 00 
0.00 
0 00 
0.00 
0 00 
0.00 
0.00 --~~ 
0.00 
0 00 
0.00 
0 00 
0.00 
0 00 - .- .~~ 
0 00 
0.00 ~. -.- 
0 00 
0.00 
0 00 
0 00 -- 

Total 

umber 0’ 
Samples 
- 

4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

?eportin 

Limit 
Minimun 
- 

0.9 
3.2 

~~-~-.-. 
11 
26 
11 
11 
11 
26 
11 
11 
11 
11 
il 
11 
26 
11 - .- 
11 
26 
26 
11 
11 
11 
11 
11 
26 
26 
li 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
li 
11 
11 
11 

leporting 

Limit 
flaximum 
- 

09 
3.2 

_ 
12 
29 
12 
12 
12 
29 
12- 
12 
12 
12 
12 
12 
29 
12 
12 
29 
29 
12 
12. 
12 
12 
12 
29 
29 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

Median 

Cow. 

110 
26.5 
11.0 
11.0 
11 0 
26.5 
11.0 
11.0 
11 0 
11.0 ._____ 
11 0 
11 0 -____ 
26 5 
11 .o 
110 
26.5 
26.5 
11.0 
11.0 
11 0 
11 .o 
11 .o 
26 5 
26 5 
11 0 
11.0 
11.0 
11.0 
11 .o 
11.0 
11.0 
11.0 
1-1 .o 
11.0 
11.0 
11.0 
11.0 
11 0 
11 .o 
11.0 
11 0 
11.0 
11 .o 
11.0 

Average 

Cont. 

05 
16 

I Chemical Name 

F 
2.2’-oxvbis(l-Chlorooronarrei 

Silver 
Thallrum 
Semivolatile Organic (ug/L: 
2.2’~oxybis(l-Chloropropane) 

, ,, I 

2.4,5-Trichlorophcnol 2.4,5-Trichlorophcnol 
2,4,6-Trichlorophenol 2,4,6-Trichlorophenol 
2,4-Dichlorophcnol 2,4-Dichlorophcnol 
2,4-Dimethylphenol 2,4-Dimethylphenol 
?,4-Dinitruphenol ?,4-Dinitruphenol 
2.4.Dinitrotolue~e 2.4.Dinitrotolue~e 
2,6-Dinitrotolwne 2,6-Dinitrotolwne .__-. .__-. 
2-Ctiloronaphthalene 2-Ctiloronaphthalene 
2Chlorouhenol 2Chlorophenol 
2-Methylnaphthalene 2-Methylnaphthalene 
2-Methylphenol 2-Methylphenol 
2-Nitroanrline 2-Nitroanrline 
2-Nitrophenol 
,3,3’-Dlchlorobenzidine 
3-Nltroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-pherlylether 
4.Chloro-3-methylphenol 
‘4.Chloroarlrline 
4-Chloroohenvl-nhenvlether 

0.3 
-.-.oo-‘~-~-..sF~. 

---------I I 07 0.1 14.3 ~-.-.. 
03 0.0 5.9 

56 
13.5 
56 
56 
5.6 
13.5 
5.6- 
5.6 
56 
5.6 
5.6 
56 

13 5 
5.6 
5.6 
13.5 .~.____ 
13.5 
56 
5.6 
5.6 
5.6 
5.6 
135 
13.5 
5.6 
56 
56 
56 
5.6 
56 ..-.-- 
5.6 
5.6 
56 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
5.6 
56 

--I 03 0.0 5.9 -- -.-...-. 
0.3 0.0 5.9 
07 0.1 14.3 
0.3 0.0 59 
0.3 0.0 59 
0.3 0.0 5.9 
03 0.0 59 

0.7 01 14 3 
0.3 00 5.9 
0.3 00 5.9 
0.7 0.1 14.3 .- - ..-.--~- 
0.7 0.1 14.3 
03 00 59 -- ..~ -~-~~~ 
03 0.0 59 
03 0.0 59 __-.. .~ ~~~.~ 
0.3 0.0 5.9 

t 
,I , 

4-Methylphenol 
4-Nrtroanltrne 
4-Nitrophenol 
Acenaphthene 
Jcenaphthylene 

03 0.0 59 ---- ..- 

~~~- I I ------- 

07 0.1 143 
07 01 
03 
0:3 

----I 

00 
00 

-----~ 

0.3 00 
0.3 0.0 

I 

5.9 ___- .-. 
0.3 00 5.9 

Anthracene Anthracene 
Benzo(a)anthracene Benzo(a)anthracene 
Benzo(a)pyrene Benzo(a)pyrene 
Benzo(b)fluoranthene Benzo(b)fluoranthene -.-.-.-. -.-.-.-. 
Benzo(g,h.r)perylene Benzo(g,h.r)perylene 
Benzo(k)fluoranthene Benzo(k)fluoranthene 
bis(2-Chloroethoxy)methane bis(2-Chloroethoxy)methane 
bis(2Chloroettlyl)ether bis(2Chloroettlyl)ether 
bls(2-Ethylhexyl)phthalate bls(2-Ethylhexyl)phthalate 
Bu~lbenzylp~~thalate Bu~lbenzylp~~thalate 
Carbazole Carbazole 
Chrysene 
Di-n-butylphthalate 
Di-n-octytphthalate 
Drbenz(a.h)anthracene 
Dibenzofuran 
Diethylphthalatc 
Dimethylphthalate -._ 

I Chrysene 
Di-n-butylphthalate 

0.3 0.0 ’ 5.9 
0.3 0.0 5.9 
0.3 00 5.9 
0.3 00 5.9 
03 0.0 5.9 -- .~~.~. 
0.3 0.0 5.9 
0.3 0.0 5.9 
0.3 0.0 59 
0.3 0.0 5.9 
0.3 0.0 5.9 
0.3 0.0 59 
0.3 0.0 59 
03 0.0 59 
0.3 0.0 59 
03 0.0 59 I 
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Table 4-1 
Columbia Aquifer Background Groundwater Quality Summary 

St. Juliens Creek Annex Background Investigation 

Chemical Name 
Number 

of 
Detects 

Fluoranthene 
IFI IlnrP”o 

, - - , - , , ”  

Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocydlbpentadiene -~-- 

I Hexachloroethane 
Indeno(l,2,3cd)pyrene 
lsophorone 
n-Nitroso-di-n-propylamine 
n-Nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
brene 

Voiatile Organic (ug/L; -- 
Arptnnp ~- .--. _..- 
cis-1 ,BDichloroethene 
Trichlorwthpnp _-.,.l..l -----w 

l,I.,l-TI ._,,.I, khlnroethane 

1 ,I ,2,2-Tetra( :hloroethane 
, ^_. 
1,1 ,z- I ncnloroethane 
1, I -Dichloroethane 
1 I -Dichloroethene 
1.2.4-Trichlorobenzene 

tI.2-Dibromo-Schloroorooane 1 _ _--. .--. 
1,2-Dibromoethane 
1,2-Dlchlorobenzene ----.- ~ 
I ,2-Dichloroethane 
1 2-Dichloropropane L.- 
I,3Dichlorobenzene 
1 ,I-Dichlorobenzene 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone -- I ------ 

I Benzene -~ 
Bromochloromethane 
Bromodichloromethane -- 
Bromoform 
Bromomethane 
Carbon disulfide 
Caibon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 

Total 
Number o 

Samples 
- 

4 
4 
4 
4 
4 
4 
4 
4 
4 _______- 
4 
4 
4 
4 
4 
4 
4 

4 
4 
a 
4 
4 
a 
4 
4 
a 
a -~ 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

..- 

;YJ?c;~ ;;t:“; Y(-y ;;t:“; 
0.00 0.00 I 11 I 11 
0.00 0.00 11 11 
0.00 0.00 11 11 

---- ---- ~~ ~~ 
0.00 0.00 

I-- I-- 
11 11 

0.00 i'i 0.00 i'i 

0.00 11 
0.00 11 
0.00 11 
0.00 11 
0.00 26 
0.00 il 
0.00 11 

-000t-11 

0 25 5 
0.25 1 
0.25 1 
0.00 i 
0 00 1 
0.06 1 
0.00 1 
0 00 1 
0.00 1 
0.00 1 
0.00 1 
0.00 1 
0.00 I 
0.00 I 
0.00 1 
0.00 1 
0.00 5 
0.00 5 
0.00 5 
0.00 1 o,oo..-- ..-- -1--- 

0.00 1 __I_- -, 
0.00 1 
0.00 1’ 
0.00 1 

0.00 1 -~ 
0.00 1 

i 

0.00 1 -.__ 
0.00 0.2 
0.00 1 

_ 

Reporting Minimum Maximum 
Average Median Standard Coefficient Upper 

Limit Detected Detected 
Maximum Cont. Cont. 

Cont. Cont. Deviation of Variation colitic’ 

---------,- ,- 

1 
1 -.- -..A “.L V.” “.J 

1 0.5 1.6 0.5 
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Table 4-1 
Columbia Aquifer Background Groundwater Quality Summary 

St. Juliens Creek Annex Background investigation 

I I I I I 1 1 d 
Number Total Frequency Reporting Reporting Minimum Maximum 

Chemical Name of Number of of Limit Limit Detected Detected 
Average Median Standard Coefficient hwe~ 

Detects Samples Detection Minimum Maximum Cont. Cont. 
Cont. Cont. Deviation of Variation coTii$tnce 

CIS-1 ,3-Dichloropropene 4 0.00 1 1 0.5 10 0.5 
Dibromochloromethane 4 0 00 1 1. 0.5 1 .o 05 

Ethylbenzene 4 0 00 1 1 0.5 1 .o 0.5 

Methylene chlonde 0.00 1-2 4 1 0.6 1.1 0.0 0.1 06 

Styrene 4 0.00 1 1 0.5 IO 0.5 
letrachloroethene 4 0.00 1 1 0.5 10 0.5 
Toluene 4 0.00 1 .__.- 1 .--- 05 10 0.5 
Xylene. total 1 

---- ____..~ 
4 0.00 1 05 1.0 

0.06 
0.5 

trawl ,2-Dichloroethene 4 1 1 05 1.0 0.5 

trawl .3Dichloropropene 4 0 00 1 1 0.5 10 0.5 

Vinyl chloride 4 0.00 1 1 05 1 .o 0.5 
Water Chemistry 

..__- 

Total Phosphorous (as P) (mg/L 4 0.00 0.02 0.02 0.0 00 0.0 
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Table 4-2 
Yorktown Aquifer Background Groundwater Quality Summary 

St. Juliens Creek Annex Background Investigation 

I 
r 

I t , 1 

T 

Uumb 
of 

Detec 

Frequency Reporting Reportin! 
of Limit Limit 

Detection Minimum Maximun 

Minimun Maximum 
Detectec Detected 

Cont. Cont. 

Standard 
Deviation 

Coefficieni 
of Variation 

Upper 
Confidenct 

Limit 

Total 
Jumber o 
Samples 
- 

3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
5 
3 
3 
3 - 
3 

3 
3 
3 
3 

3 
3 

3 
i3 
3~ 
3 
3 
3 
3 
3 
3 
3 
3 
3 
i 
3 
3 
3 

Chemical Name Average Median 
Cont. Cont. 

!jssolved Metals (ug/L) 
Sariurn 
Zalcium 

ron 
Aagnesium 
Aanganese 
‘otassium 
;odium 
iinc 
Nickel 
Uuminum 
:hromium 
Antimony 
jrsenic 

3eryllium 
>admium 

:obalt 
Zapper 
.ead 
Aercury 
Selenium 
Silver 
%allium 
lanadium 

‘otal Metals (ug/L) 
Sariurn 
Acium 

ron 
Aagnesium 

Aanganese 
‘otaswm 
Sodium 
lint 
Aluminum 
Gckel 

lanadium 
Intimony 
jrsenlc 
3eryllium 
Cadmium 
:hromium 

Cobalt 
Zapper 
> .yanrde 
.ead 
A-ercury 
;elenium 

3 
3 

3 
3 
3 
3 
3 
3 
5 
i 
1 

3 
3 
3 
5 

~3 
3 
3 

5 
2 
1 
1 

1.00 
1 .oo 
Is% 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
1 .oo 
0.67 
0.33 
0.33 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
O&l 
0.00 
0.00 
0.00 
0.00 
0.00 

1.00 
1 .oo 
1.00 
1.00 

1 .oo 
1 .oo 
1 .oo 
1 .oo 
0.67 
0.33 

9.33 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

10.1 31.2 23.0 27.8 11.3 
34600 77700 57666.7 60700.0 21709.5 

390 1360 788.7 616.0 507.5~ 
2000 10000 5966.7 5900.0 4000.4 
122 188 161.3 174.0 34.8 

1480 7206 4406.7 4540.0 2862.3 
13600 37900 28400.0 33700.0 12988. I 

3.4 10.5 6.1 4.3 3.9 
1.1 2.3 1.3 1.1 0.9 

63.1 63.1 33.8 38.2 25.4 
2.1 2.1 1.1 1.1 0.9 

1.4 2.7 
1.0 2.0 

0.5 42.1 
0.4 94265.5 
0.6 1644.3 
0.7 12710.7 
0.2 220.0 
0.6 9232.1 
0.5 50295.8 
0.6 12.6 
0.7 2.9 
0.8 76.6 
0.8 2.6 

0.0 

0.1 

1 .o 
0.i 

0.2 
0% 
2.0 
0.5 
0.1 

0.0 

0.5 
1.6 

0.3 

0.5 43.7 
0.3 96106.2 
0.7 2035.3 
0.7 14980.4 

0.3 271.3 

0.7 10649.2 

0.4 52872.2 

0.4 5.7 

6.9 166.8 

0.6 1.3 
0.5 0.8 

0.0 

0.1 

1 .o 
0.1 
0.2 
0.6 
0.3 
1.7 

2.5 
0.5 
0.1 

0.9 0.9 
38.2 38.2 
1.1 1.1 
2.7 2.7 

2 2 
0.1 0.1 
0.3 0.3 
0.5 0.5 

3 3.7 
i 1 

0.1 0.1 
2.6 2.6 
0.9 0.9 
3.2 3.2 
0.6 0.6 

0.0 

0.2 

0.1 0.1 
0.2 0.3 
0.3 0.5 
1.7 3.6 
0.5 1 .o 
0.1 0.1 
1.3 2.6 
0.5 0.9 
1.6 3.2 

0.0 

11.3 
20270.5 

668.9 

4953.3 
55.5 

3459.7 
13428.8 

1.3 

58.7 
0.4 
0.2 

0.0 

0.3 0.6 

24.7 29.6 
61933.3 72000.0 

907.7 634.0 
6630.0 5650.0 
177.7 190.0 

4616.7 4340.0 

30233.3 35900.0 
3.5 3.5 

67.9 51.7 
0.7 0.9 
0.4 0.6 

I I.8 32.7 
38600 75200 

419 1670 
2240 12000 
117 226 

1620 a490 

14900 39900 
2.2 4.8 

51.7 133 
1.1 1.1 

0.68 0.68 

38.2 
0.9 
0.6 
2.7 
2 

0.1 
0.3 
I.1 

0.5 
2.7 
5. 
i 

0.1 .~ ~~~ - 
2.6 

38.2 
0.9 
0.6 
27 
2 

0.1 
0.3 
1.1 
0.5 
3.3 
5 
1 

Oli 

2.6 

1.4 2.7 
1.0 2.0 
0.1 0.1 
0.2 0.3 
0.6 1.1 

1’ 
0.3 0.5 
1.5 2.8 
2.5 5.0 
0.5 1 .o 
0.1 0.1 
1.3 2.6 

0.2 
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Table 4-2 
Yorktown Aquifer Background Groundwater Quality Summary 

St. Juliens Creek Annex Background Investigation 

:oefficient 

Nf Variation 

F 
,f I i I 

Number 

of 

Detects 

Total 

lumber c 

Samples 

Maximum 

Detected 

Cont. 

Standard 
leviation 

Average 
Cont. 

Median 

Cont. 

- 
0.5 

1.6 

- 
0.9 
3.2 

Upper 

Zonfidenc 

Limit 
- 

0.5 
1.6 

4.0 11.0 ~2.6 0.6 a.4- 

5.3 11.0 0.3 0.1 5.8 

13.5 27.0 0.5 0.0 14.3 

5.3 11.0 0.3 0.1 j.a 

5.3 11.0 0.3 
Il.0 

alL 5.8 

5.3 0.3 0.1 5.8 

13.5 27.0 0.5 0.0 14.3 

5.3 il.0 0.3 0.1 5.8 

5.3 11.0 0.3 0.1 5.8 

5.3 11.0 0.3 0.1 5.8 

5.3 11.0 0.3 0.1 5.8 

5.3 11.0 0.3 
0.3~ 

0.1 5.8 

5.3 11.0 0.1 5.8 
13.5 27.0 0.5- 06 14.3 
5.3 11.0 0.3 0.1 5.8 
5.3 11.0 0.3~ 0.i 5.8 
13.5 27.0 0.5 0.0 14.3 
13.5 27.0 0.5 0.0 14.3 
5.3 11.0 0.3 0.1 5.8 
5.3 11.0 03 0.1 5.8 
5.3 11.0 0.3 0,l 5.8 
5.3 lll0 0.3 0.7 5.8 
5.3 11.0 0.3 0.1 5.8 

13.5 27.0 l1.i 0.0 14.3 
13.5 27.0 0.i 0.0 14.3 
5.3 11.0 0.3 0.1 5.8 
5.3 il.0 0.3 0.1 5.8 
5.3 11.0 0.3 0.1 5.8 
5.3 11.0 0.3 0.1 5.8 
5.3 11 .o 03 0.1 5.8 
5.3 il.0 0.3 0.1 5.8 
5.3 11.0 0.i 0.1 5.8 
5.3 11.0 0.3 0.i 5.8 
5.3 11 .o 0.3 0.1 5.8 
5.3 il.0 0.3 0.1 5.8 
5.3 11.0 0.3 O,l 5.8 
5.3 11.0 0.3 6.1 5.8 
5.3 11.0 0.3 0.1 5.8 
5.3 11.0 0.3 0.1 5.8 
5.3 11.0 03 6.1 5.8 
5.3 11.0 0.3 0.i 5.8 
5.3 11.0 0.3 0.1 
5.Y 

5.8 
11.0 0.3 0.i 5.8 

5.3 11.0 0.3 0.1 5.8 

Yequency 

of 
Detection 
- 

0.00 
0.00 

Reporting 

Limit 
Minimum 

0.9 
3.2 

qeporting 

Limit 
Waximum 
- 

0.9 
3.2 

0.33 11 11 

0.00 IO 11 

0.00 26 28 
0.00 IO 11 

0.00 IO 11 

0.00 IO Ii 

0.00 26 28 

0.00 10 11 
0.00 10 11 

0.00 IO 11 

0.00 10 11 
0.00 IO 11 

0.00 IO 11 

0.00 26 28 
0.06 10 11 
0.00 10 11 
0.00 26 28 
0.00 26 28 
0.00 10 11 
0.00 IO 11 
0.00 IO il 
0.00 10 11 
0.00 to 11 
0.00 26- 28 
0.00 26 28 
0.00 10 11 
0.00 IO 11 
0.00 IO 11 
0.00 IO Ii 
0.06 IO 11 
0.00 IO 11 
0.00 10 11 
0.00 IO 11 
0.00 IO 11 
0.00 10 11 
0.00 10 11 
0.00 IO 11 
0.00 10 11- 
0.00 IO il 
0.00 10 11 
0.00 IO 11 
0.06 10 11 
0.00 IO 11 
0.00 10 11 

ilinimull- 
letected 

Cont. 
- 

Chemical Name 

yo!atile Organic (ug/L) 
Ethylhexyl)phthalate 
xybis(l-Chloropropane) 

3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
5 
3 

1 

--- 

1 
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Table 4-2 
Yorktown Aquifer Background Groundwater Quality Summary 

St. Juliens Creek Annex Background Investigation 

If I; 
T 

Table 4-1 thru 4-3 xls 

Reportin! Minimun 
Limit Detected 

Maximun Cont. 

Maximum 
Detected 

Cont. 

Average 
Cont. 

Total 
Jumber c 
Samples 
- 

3 
3 
3 

5 
s- 
3 
3 
3 
3 
3 
3~ 
3 
3 
3 
3 
3 

3 

3 
3 
3 
3 
6 
3 
3 

6 
3 
3 
6 
6 
3 

3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
i 
3 
3 
3- 

Oi 

Dete 

Median 
Cont. 

- 
11 .o 
11.0 
11.0 
11.0 
11.0 

11.0 
11 .o 
11.0 
11.0 
11 .o 
11.0 
11.0 
27.0 
11.0 
1 I .o~ 
11.0 

1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
5.5 
1 .o 
1 .o 
5.5 ._~____ 
1 .o 
1 .o 
5.5 
5.5 
5.0 
5.0 
5.0 
5.0 
1 .o 

1 .o 
1 .o 
1 .o 
1.0 
1.1 
1 .o 
1 .o 
1 .o 
0.6 
1.0 
1.0 
1 .o 

Chemical Name 

Fluoranthene 
Fluorene 

Hexachlorobenzene 
4exachlorobutadiene 
‘lexachlorocyclopentadiene 
iexachloroethane 

ndeno(J ,2,3-cd)pyrene 
sophorone 
Vaphthalene 
Vitrobenzene 
l;Nitroso-di-n-propylamine 
I-Nitrosodiphenylamine 
?entachlorophenbl 
‘henanthrene 
‘henol 
‘yrene 

volatile Organic ~(ug/L) 
1 ,I, 1 -Trichloroethane 
1 ,1,2,2-Tetrachloroethane 
!,1,2-Trichloroethane 
1 ,I-Djchloroethane 
1 ,l-Dichloroethene 
t&4-Trichlorobenzene 
1,2-Dibromo-3-chloropropane 
1.2-Dibromoethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1.:.Dichlorobenzene 
1,4-Dlchlorobenzene 
?-Butanone 

I-Hexanone 
l-Methyl-Z-pentanone 
ketone 
3enzene 

3romochloromethane 
3romodichloromethane 
3romoform 
3romomethane 
:arbon disulfide 
?arbon tetrachloride 
Zhlorobenzene 
Zhloroethane 
:hloroform 
Zhloromethane 
:is-I .2-Dlchloroethene 
:IS-1,3-Dichloropropene 

11 5.3 

5.3 
5.3 
5.3 
5.3 

5.3 
5.3 
5.3 

5.3 
5.3 
5.3 
5.3 

13.5 
5.3 
5.3 
5.3 

0.5 
0.5 
0.5 
0.5 
0.5 
2.9 
0.5 
0.5 
2.9 
0.5 
0.5 
2.9 
2.9 
2.5 
2.5 
2.5 
2.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.6 
0.5 
0.5 
0.5 
0.4 
0.5 
0.5 
0.5 

0.00 IO 11 

0.00 IO 11 
0.00 10 11 

0.00 IO 11 

0.00 10 11 
0.00 10 11 

0.00 10 11 

0.00 10 11 
0.00 10 11 

0.00 10 11 

0.00 IO 11 

0.00 26 28 
0.00 10 11 

0.00 IO Ii 
0.00 IO 11 

0.00 ~1 

0.00 1 
0.00 1 

0.00 1 

0.00 1 
0.00 1 
0.00 1 

1 

0.3 0.1 5.8 
0.3 0.1 5.8 
0.3 0.1 5.8 
0.3 0.1 5.8 
0.3 0.1 5.8 
0.3 0.1 5.8 
0.3 0.1 5.8 
0.3 ~~~~ alL i.il 
0.3 0.1 5.8 
0.5 0.0 14.3 
0.3 0.1 -5-.a 
0.3 0.1 5.8 
0.3 0.1 5.8 

0.5 

0.5 
0.5 
0.5 
0.5 

2.7 0.9 5.1 
0.5 
0.5 

2.7 0.9 5.1 
65 

1 
1 
1 
1 

11 
1 
1 

il 
1 
1 

11 
11 
s 
5 
5 
5 
1 

1 
1 
1 
1 

I .a 
1 
1 
1 

1.6 
1 

1 
1 

0.00 1 
0.00 1 
0.00 1 
0.00 1 
0.00 1 
0.00 1 
0.00 5 
0.00 5 

0.5 
2.7 0.9 5.1 

2.7 0.9 5.1 
2.5 
2.! 
Z.! 
Z.! 
flJ 

5 

-2 

0.5 
0.5 
0.5 
05 

0.00 5 
0.00 5 
0.00 1 

0.00 1 
0.00 1 
0.00 i 
0.00 1 
0.00 0.4 
0.00 1 
0.00 1 
0.00 1 
0.00 0.3 
0.00 1 
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Chemical Name 

Dlbromochloromethane 3 
Ethylbenzene 3 
Methylene chloride 3 
Styrene 3 
Tetrachloroethene 3 
Toluene 3 
Xylene, total 3 
tram-1.2.Dichloroethene 3 
trawl ,3-Dichloropropene 3 
Trichloroethene 3 
Vinyl chloride 3 
Water Chemistry 
Total Phosphorous (as P) (mg/L) 5 3 

Table 4-2 
Yorktown Aquifer Background Groundwater Quality Summary 

St. Juliens Creek Annex Background Investigation 

Reporting 
Limit 

Maximum 

0.00 1 1 
0.00 1 1 

0.00 t 1 
0.00 1 1 
0.00 1 1 

0.00 1 i 

0.00 1 1 

0.67 0.02 0.02 

I I I 1 I 
1 0.5 1.0 0.5 

0.i 
1 1 

0.6 
0.5 

pl 
jf 4 Table j ,l 4-3.xls 



Table 4-3 
Columbia Aquifer Background Groundwater Quality Parameters Exceeding Criteria 

St Juliens Creek Annex 

EPA Region Ill 
Number of Number of Non Federal Number of Number 

Columbia Aquifer Parameters Tap Water RBC 
Detects Detects Detects Non-Dete 

om-) 
Exceeding Tap Exceeding Tap MCL 

(wm 
Exceeding Exceedil 

Water RBC Water RBC MCL MCL 

Dissolved Metals 
Arsenic 0 045 

-____- 
2 2 10 

---- 

Iron 11000 1 
Manganese 730 1 - 
Thallrum 2.6 .- .___-- 4 i .-.. 
Total Metals 

4 __-- 

Arsenic 0.045 1 3. - 10.’ .’ 
Iron 

-_____ 
11000 

__-__ 
1 

Manganese j30.. 1. 
Thallium 

__- 
2.6 

Volatile Orbanisc 
4 2 4 

1.1.2.2-Tetrachloroethane 0.053 -____ 
1 .1.2-Tnchlor~&ihane’ 

4 
.0.19 4 5 

1 .I-Dichloroethene 0 044 4 
t.2-Dlbrom&3-chloropropane 

7 
0.047. -. - 4 

t.2-Dlbromoethane 
______ -0 ‘. ..- -I 
0.00075 4 , ,2-Dichloroeihane.. . ._ 0 

612 
4 

4 5 
I .20chloropropane 0 16 
I .3-dichiorobenzene .. 

4 5 
55 -----____ 4 

I .l-Dlchlorobenzene 0.47- -___ 
3enzene 

a 75 
0.32 4 5 

3romodlchloromethane 
.~________ 

0.17 
--__ 

4 
Carbon tetr&hloride 

a0 
0.16 -. .. .. 

%iGoform‘- 
-I 5.. 

6.15 4 
:IS-1.3-Dtchlor&&open& 

a0 
0:&c .. h 

Iibromochloromethane 0.13 
___-__ 

4 
rans-1.3-Dichloropropene 

a0 
0.44 4 

iinyl chloride 
____ ___-- 

0.04 4 2 
jemivolatile Onganic 
!.2 -oxybis(l-Chloropropane) 

--____ 
0.26 

-___ 
4 

!.4.6-Trichlorophenol - 6:l ..- .. 4 ___- 
!..GDichforophenol 

___. 
6.1 

1.3’-Dichlorobenzidine 
4 

0.15 4. 
..6-Dinitro-2-methylphenol 3.7 4 
!enzo(a)anthracNene 0:092.. .4 ... 

..~ . ..~ -.... 
- --.--.-~ 
lenzo(a)pyrene 0.0092 lenzoib)fiuorani,;ene . . . 4 o:092 ,. 

4 
lenzo(k)fluoranthene 0.92 4 
is(2Chloroethyi)ether 0.0096 - ---...____ 4 
is(2-Ethylhexyl)phthalate 4.8 4 ;arbazo,e. . . . 6 

-3.3 
4 

__~__- 4 
:hrysene 9.2 
libehz(a.h)a&hmcene 

4 
0.0092 4 

lexachlorobenzene 0.042 4 1 4 
fexachlorobutadiene 0.86 ---__-- 4 
lexachloroethane 

- 
4.a 4 ., 

Ideno(l,2:3-cd)pyrene 
,. ,. _ . . o:og2 .._....... 

4 
laphthalene 6.5 4 _ _ 
itrobenzene 3.5 -.---____ 4 
-Nitroso-di-n-propylamine 0.0096 4 
entachloropheno 0 56 

_. _ _ 
4 1 4 

Page 1 of 1 Table 4-I thru 4-3 xls 
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Table 4-6 
Theoretical Distribution by Soil Type 

St Miens Creek Annex Background lnvesfigation 

I SP I I I VP I I 

SOIL DEPTH 

S/S=Surface/Subsurface 
SRFzSurface 
SUB=Subsurlace Page 1 of 1 

DlSTRlBUTlON 
N=Normal 

NP=Non Parametric 

L-Log Normal 



Table 4-7 
Central Tendency (Mean) by Soil Type 

St Juliens Creek Annex Background lnvertigafion 

0.52 / 0.19 

.I610 1 9361 I 
2.6 

SOIL DEPTH 
S/S=Surface/Subsurface 
SRF=Surface 
SUB=Subsurface Page 1 of I 



Table 4-8 
Upper Tolerance Limit (95%) by Soil Type 

St. Juliens Creek Annex Background Investigation 

1 / 

1 
1 

I 
I I I 0.62 I I 0.5? I 

I 1.d 0.56 -,,.. ___^.. 1 1 I I I I 0 67 1 

, 

SOIL DEPTH 
S/S=Surface/Subsurface 
SRF=Surlace 

SUE=Subsurlace Page I of 1 
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m SWMUs For No Further Action 
IR Sites 

Site 21 -BUILDING 187 SOILSTAINING 

I Sm:LAL AREA AT BUILDING 53 
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Figure l-2 
Site Location Map 

St. Juliens Creek Annex 
Chesapeake, Virginia 
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LEGEND 

7 I Munden-Tetotum 0 IV - Bohicket 

3 II - Dragston-Augusta Association 0 V- UrbarrUdorthenls 

J 111 - Nimmo 0 VI - Dredge Fill 

N 

0 1600 Feet 
8M) 

Figure l-3 
Soil Types ^. ^ 

t51. altens cxeetc Annex 
Chesapeake, Virginia 
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LEGEND 
l Soil Sample Locations 0 IV - Bohicket 
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Figure 2-l 
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0 I - Munden-Tetotum 0 VI - Dredge Fill N St. Juliens Creek Annex 
0 II - Dragston-Augusta Association 0 1000 Feet 
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Chesapeake, Virginia 
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/ -_ Table/Appendix Legend 

The following are the data qualifier explanations for detects/exceedances in the 
tables and appendices for the St. Juliens Creek &utex Background Report. 

NA - Not Analyzed 

B - Analyte not detected above associated blank 

J - Reported value is estimated 

K - Reported limit may be biased high 

L - Reported value may be biased low 

U- Analyte not detected 

Shaded cells within the tables indicate the analyte exceeded one or more criteria 

The sample type explanations are as follows: 

S/S - Surface Soil Sample 

SUR - Surface Soil Sample 

SUB - Subsurface Soil Sample 





CDid kda&‘rograms &poration Boring,N-t;ek 
it. Juliens Creek Annex, Portsmouth, VA I 
eject: Site Screening Assessments Locatron: AOC (3 

Soi! Boring Log 1 

II+ / Finish: Drilling Contractor: Columbia Technologies 

illing Method and Equipment: Geoprobe Direct Push Logger: 13ob Hunt 

- Sample Soil Description Comments 
r 

Soil Name, USCS Group Symbol, Color, Moisture ~ Health and Safety 
Content, Relative Density or Consistency, Soil Comments, and . 
Structure, Mineralogy Instrument (OVM) . 

Readings 

b 11 
0-L” 55ol . 

: 5\lh s,+n CSMb 

’ 
3 ’ I*)’ a1 

c94y c7 SAUD, - ~yuc~, 5 l-l w, 

VW+, : 

chfcy SArrQ c SC1 
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od and Equipmer 
Sample Soil Description 

1 Name, USCS Group Symbol, Color, Moisture 
ntent, Relative Density or Consistency, Soil 
ucture, Mineralogy 

rger: Bob Hunt 
mments 
alth and Safety 
mments, and 
itrument (OVA4 . 
adings 



St. Juliens Creek Annex, Portsmouth, VA I Soil Boring Log 
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- 
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u&we, Mineralogy 
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mments 
!alth and Safety 
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strument (OVM) . 
!adings 
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St. Juliens Creek Annex, Portsmouth, VA Soil Bbring Log 
reject: Site Screening Assessments Location: AOC 0 \ 

tart I Finish: Drilling Contractor: Colurribia Technologies 

i and Equipmen 
Samule 

tk Cc 
l- 

t ‘Soi 

eoprobe Direct Push 
Soil Description 

1 Name, USCS Group Symbol, Color, Moisture 
ntent, Relative Density or Consistency, Soil 
ucture, Mineralogy 

Logger: Bob Hunt 
ICOI mments 

alth and Safety 
mments, and . 
kument (OVM) . 
adings 



3. Juliens Creek Annex, Portsmouth, VA 
eci: Site ScreeninP Assessments 

I 
3j --I ---- --------D _ ------ ------- 

1x4 / Fix&R: Drillinn Contractotl Columbia Technolog;ies 

illing Mc 

b 
l( 

3’ 

d and Equipment: Geoprobe Direct F’ush 
Sample Soil Description 

Soil Name, USCS Group Symbol, Color, Moisture 
ntent, Relative Density or Consistency, Soil 
ucture, Mineralogy 

ger: Bob Hunt 
mments 
alto and Safety 
mments, and ’ 
Itrument (OVM) , 
adings 



CDY Fedei Prograns corporation Boring.NwEeti ‘r f0 )’ 
0 

it. Juliens Creek Annex, Portsmouth, VA Soil Boring Log ‘0 G 
bjeck Site Screening Assessments . Location: AOC fi( 
rt / Finish: Drilling Contractor: Columbia Technologies 

illing Method and Equipment: Geoprobe Direct Push Logger: Bob Hunt 
Sample Soil Description Comments I 

Soil Name, USCS Group Symbol, Color, Moisture Health and Safety 

8 ;-A k Q $ Content, Relative Density or Consistency, Soil Comments, and . 
.g le 

BE 3 q ,jg Structure, Mineralogy Instrument (OVM)., . ‘9-d 
Lb, Readings 

11 
9 0-c WG I&& C;r$SY nrlr 1 hwh( =I-, * 
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s 
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CDM Fedaal. Programs &poration Boring.N-E;el: T’,,;; 

St. Juliens Creek Annex, Portsmouth, VA Soil Boring Log 
eject: Site Screening Assessments Location: AOC (‘) 7 

Drilling Contractox Columbia Technologies ut / Finish: 
illing Method and Ea uiu tmeni eoprobe Direct Push gger. Bob Hunt 

8mments 
slth and Safety 
Imments, and . 
otrument (OVM) G 
:adings 

I 

Sail Description 
11 Name, USCS Group Symbol, Color, Moisture 
ntent, Relative Density or Consistency, Soil 
ucture, Mineralogy 

--- 



rilling Method and Eauiument: Geoorobe Direct Push 
Sample 

1 
L t : & 

r Soil Description 
il Name, USCS Group Symbol, Color, Moisture 
Intent, Relative Density or Consistency, Soil 
cucture, Mineralogy 

ealth and Safety 
xnments, and . 
.strument (OVM) . 
sadings 



CDM FedA Programs Colparation Boring-N-\szeh yK z ‘1 
4. Juliens Creek Annex, Portsmouth, VA Soil Boring Log 
lject: Site Screening Assessments . - Location: AOC 0 q 

rt / Finish: Drilling Contractor: Columbia Technologies 

llling Method and Equipment: Geoprobe Direct Push Logger: 13ob Hunt 
Sample Soil Description Comments 

I 
‘Soil Name, USCS Group Symbol, Color, Moisture Health and Safety 

.g 0 
Content, Relative Density or Consistency, Soil Comments, and . 

Q 
g ” 

Structure, Mineralogy Instrument (OVM) , 
a 
men Readings 

11 
9 b-tJ s5oq i&k LLry zrl1 1 SW&. JSq- - 

/ 
yp-, very I-c4 Mel&. 

( bOSb5L\ . ; 

3 ( b3’ 5BcA Lh& dry\>k fhwJ CSJV L/‘z 1 

c\4yq >AND, ..5k eQ, fwd l 

. 

atqty Sam CAL) 

. 
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Boring Number: B\tc \ 0 
Federal Programs (Zorporation Sheet: \ of \ 

it. Juliens Creek Annex, Portsmouth, VA Soil Boring Log 
eject: Site Screening Assessments Location: AOC 1 0 
rt / Finish: Drilling Contractor: Columbia Technologies 

illing Method and Equipment: Geoprobe Direct Push Logger: Bob Hunt 
Sample Soil Description Comments 

Soil Name, USCS Group Symbol, Color, Moisture Health and Safety 
Content, Relative Density or Consistency, Soil Comments, and 
Structure, Mineralogy Instrument (OVM) . 

Readings 

b 
M 

ix’ s\o t3\& c%dy 2,$/t) idc, $4&b J ’ 

dA oFtJt&LQ ) uq I&J uws~. 

Sdc*, 3AYD CM) ; 

-.- 

3’ \-5’ @&b ok BcIRy1/) ttq 413) c\qcy 

5Aun , ~4.h s\\+, h’@, must. 

Cbfey 5AdHSc) ” 

-- _-.&xp ---x- .---.x‘>.l-.___l__m .^ 4 

i 



St. Juliens Creek Annex, Portsmouth, VA I Soil Boring Log 
eject: Site Screening Assessments Location: AOC i \ 
art / Fir&R: Drilling Contractor: Columbia Technoloties 

Id and Eal 

a 
: I! 
I 
4 

- 

b’ 

- 

. 

uiument: Geoprobe Direct Push 
I Soil Description 

il Name, WCS Group Symbol, Color, Moisture 

3 
; 
f E 1, 

Intent, Relative Density or Consistency, Soil 
ructure, Mineralogy 

!alth and Safety 
mments, and . 
strument (OVM) . 
!adings 



CDM ’ 
Boring Number: 6K 12 

Federal Programs Corporation Sheet: \ of I 

St. Juliens Creek Annex, Portsmouth, VA Soil Boring Log 
eject: Site Screening ,Assessments Location: AOC \a 

art / Finish: Drilling Contractor: Columbia Technologies 

illing Method and Equipment: Geoprobe Direct Push Loggex Bob Hunt 
Sample Soil Description Comments 

‘Soil Name, USCS Group Symbol, Color, Moisture Health and Safety 
Content, Relative Density or Consistency, Soil Comments, and 
Structure, Mineralogy Instrument (OVM) . 

Readings 

c” (3-e %I% 

3’ l-3’ 5lYz ctr$ 311) Sl.lly swq 

4ca.a 66 oJ\a, 3 (a*~. moth+ - 

s&y Mmb LJM \ 

* 

-, 

j 



CDM Federal Programs Corporation I 
Boring Number: 6k 13 

Sheet: L of I 

it. Juliens Creek Annex, Portsmouth, VA 
eject: Site Screening Assessments 

I 

I Boring Soi! I! 
Location: AOC 1 

ti / Finish: Drilling Contractor. Columbia Technologies 

illinp: Method and Eauiument: Geoprobe Direct Push 
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wtzer: Bob Hunt 
Soil Description omments 

3’ 

- 
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I& 
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ructure, Mineralogy 

nh and Safety 
omments, and 
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art / Finish: Drilling Contractor: Columbia Technologies 

3lling Method and Equipment: Geoprobe Direct Push Logger: Bob Hunt 
Sample Soil Description Comments 

Soil Name, USCS Group Symbol, Color, Moisture Health and Safety 

j .g i 1 “jj g Content, Relative Density or Consistency, Soil Comments, and 

SC .jg 

Structure, Mineralogy 
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Instrument (OVM) . 
Readings 
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rojeck Site Screening Assessments Location: AOC c $ 
tart/Finish: Drilling Contractor: Columbia Technologies 
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CDM Federal prOgrams &poration 

3. Juliens Creek Annex, Portsmouth, VA Soil B&ing Log ., 
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3- Wellhead protection cover type 4 ’ Sk&,\ /&! 1 cyc tc . . a 

a) weep hole? 

b) concr?te pad dimensions 343 

4- Diameter/type of well casing “L”%h. 90 d’c 

5- Type/slot size of screen 2” dl 4# PVC, b f0 sicat 

7- 

1 

“f 

6- Type screen filtar 
. . . 

.- 
a) Ouantitv used +yF/ s;iizsl srilr.4 

! 
I 
, 
I 

/ 

/ I 

/ I 

8- Grout 

a) Grout mix used s-x b~snkn he 

bl Method of placement u*cvLJ”x c;1 rGJtd 
cl Ouantity of well casing grout 

. 

Development method P-n &Jr?%%+ 

Development time AJ& 7s-hw6 

I I 

, 

.4-w; -. 

16” 

PROJECT NUMBER BORING NUMBER 

&&“a -of9 sJsi3ii&AtAl@ SHEET 1 OF 1 

WELL COMPLETION DIAGRAM 

ABOVOIAG.XL5 



! 
8- 

! 

1 ! 

-8 Oevslopmtmt method 

7- Typo 0i MaI 

8- Grout 

al Grout mix used A/dti< 9, -fr? c.ha llocd fL.&frb 

bl Method al placement tc2 bie 

cl Quantity of well casing grout 

Development time + boors 

Estimated purge volume 

Comments 

ABOVOlAG.XfS 



3a - 

t- 

; ,,2 
i 

I 8- 

I 

-5 

-8 

1 - Gmund elevation at well 

2- Tog of casing elevation 

aI vmt hole? 

9; 22’m*j 

3- Wellhead protection cover type ~“~:tec// &AC&~ /a I 

al woop hale? , 

b) concrete pad dimensions : ; 

4- Oiametec/tws at welt easing 2” sd?, 4Jo Pv/c 

Osvelopmant method 

AEOVDIAG.XLS 



PROJECT NUMBER 

&2oa-o/~ 

BORING NUMBER 

&J-s fw- FlV 3 D SHEET 1 OF 1 

WELL COMPLETION DIAGRAM 

l- Gmund elevation at well E?‘ 76 ’ msi 

z- Top of CasinQ sllIvation I(. O-T’LHS~ 
a) vent hole? 

8- Grout 

al Grout mix used 

bl Method at placement 

CJ Quantity of well casing grout 

-. 



PROJECT NUMBER BORING NUMBER 

&ti7-d/x SBBk- ‘i-w 35 SHEET 1 OF 1 

WELL COMPLETION DIAGRAM 

i 

# 8- 

c6 

l- Ground elevation at well 9, d d lfer/ 

2. Top of cesing eievetion /Is s6 I Md 

el vent hale? 

3. Wellheed protection cover type 

I) weep hole? 

b) conupte pod dimensions T)(J’ 

4- Diametarhypa of well casing Zil s )I y(.j r w/c 

5. Typelelot size of screen Z’f ~~~~ .Q& p?uL, S/&-s ICC t 

6- Type screen filter 

0) Quantity used e f Sr’li‘C~ s4rt 1 

7- Type oi seal 

el Quamitv used 41; )Tp #.@/l.C&.s 3/d’ 
Y 

a- Grout 
h y&ueL 

e) Grout mix used 

bl Method of placement 

A8OVOIAG.Xl.S 



PkOJECT NUMBER BORING NUMBER 

c&w?-o/s- sxs l3&-E4wu.s SHEET 1 OF 1 

WELL COMPLETION DIAGRAM 
b 

3- 

2e- 

3e - 

4 l- 

! 3,/;. 
j 

I 

! 
8 

I ! 

1 

-5 

1 - Ground alevetioo et well 

2- Top of cesing elevetion 10. &@;’ rhd 
l l vent hole7 

bl concye pod dimensions 

4- Dlametsr/typa of well using 2” QuC s’ch..qO 

5- Type/slot size of screen ~i’pvc.s&~.40. OfU s/oc 

6- Type screen filter 

0) Cluantity used $9 / s;-I,-ccs 54r/,l 

el Gmut mix used 

bl Method of placement 

cl Duentity of well cesing grout 

Development time 32 25 houcr 
Estimeted purge volume 

ABOV0IACi.Xl.S 





Appendix C 
Groundwater Analytical Results 

St Juiiens Creek Annex Background Investigation 
T”, 

Station ID SJSBK-MWlD SJSBK-MWlS 
Sample ID GWlD-001 GWlS-001 . G’+‘J’-OcmP GWZD-001 __.- ~. 
Sample Date 0512399 0512399 05/23/99 05l23i99 

Chemical Name I 
_~.. --.._____ _ 

-I-- --r- - 
-- .___ -._--~ _ 

I 
.~ ~__-_____- _ 

vocs KJGIU -e-- ~---I----- -------- ‘__ 
--a 

-1 

--- 

IToluene II l/U 

2.4.6-Trichlorophenoi 

.-.-.. 216-Dinitrotoluene 1ljUJ 
I --. -. 

2-Chloronaphthalene 11 UJ .- --__..._... ---.- -.- 
P-Chlorophenol 11 UJ ____ -_.. .- __... --. 
2-Methylnaphthalene I .-. 11,UJ 

2.Methylphenol 1l:UJ - _... -. - ,- 
P-Nitmaniline 

06/2112001 

11 28,UJ 

vu 1jU 1u ____ 1jU l/U l!U l/U 
5’U 5:LJ 5/U 5U 5.U __-- --7- 5ju -, ;----. 
5U 

i-- 

5iU 5u 5;tJ 5u 

-.-. 

---$r- 
5jU 

---y- 

5,U 
5u 5u 5/u 5u 5jU 

I 

5iu 
5ju 51U -- 5,u i - 5u 5U 5iU 30.5 ____ 

- 

- 

- 

1u 

l&B 

1.U 

vu l/U 1Iu l!U 1Iu 1ju 
1’U liU --.__ -I 

--- t 

1u 1Iu l!U .-. -__ 
0.2 B ‘3.21 B 1.6 B 03 B ____- 0.71 B 

--- 1lU -1/u- 1u l/U 
-/- 

1IU -_ . . 

1 u I iju I ilu I l/U I l/U J 1,U 1 l!U - 

- 

---ti~--..~-‘iu.L’1uI +J 1IU L-d!YL_~Lriu 

- 

- 

- 

- 

-pf++!--+- ! l/U I 1Iu ! 1;u &k- 

0.2/J 1 0.2/J 

--~-t---t- t---t- i 
I 

I I I ------k---t-- - 

29.u 1 28IU [ 271U 1 27!U 1 26:U I 26iU 
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Appendix C 
Groundwater Analytical Results 

St Juliens Creek Annex Background Investigation 

SJSBK-MWl D SJSSK-MWlS SJSBK-MWPD SJSBK-MWPS SJSBK-MWSD SJSBK-MWBS SJSBK-MW4S __-. _--- . ..----. .-...-__ ,_-.----.-. __-.. 
GWl D-001 GWlS-001 GWlS-001 P GWZD-001 GW2S-001 GW3D-001 GW3S-001 GW4S-001 _ .---_-. ._ .__ ____ __-__--. .-._----. _-~.-----~- ----.--- ________ 

05/23199 05/23199 05/23/99 05/23199 05/23/99 05/2399 0512399 05/23/99 

-~- -I-_-_ .----L-- _-.-.-_______ I .- _-- 
11 UJ 12IlJ 11 u 11 u 11;u 1o;u 11 u 11;u _-____- .---.. 
11IUJ p&-- 

_-_ ____ L-----.+..- _ 
11’U 11:u ll,u 1o:u 11 u ----L.-- --___-- .-.- ---c-.- 1lF- I 

2.Nitrophenol 

--.I-- -::.I-.- ---- 3.3’.Dichlorobenzidine ---.- .- 

- 

4-Chiorophenyl-phenylether ___-__--- 

Dibenzofuran --- L Diethylphthalate __- 

Pyrene ^... -- -... - ~.--- 
bis(2Chloroethoxy)methane -_. 
bis(2-Chloroethyl)ether 

bis(2-Ethylhexyl)phthalate 

_ 

Aluminum --.--.____ 
Antimony _~-. . . ..---- ___- 
Arsenic -- 
Barium -.-.-- - 
Beryllium 

Cadmium 

Calcium 
Chromium 

Cobalt .-. 

I Copper 

Cyanide 

yd .--.- 

06/21/2001 

ll/UJ 

12/u 12 u 

11/u 11:u 11 u ioiu 11 u 11 u 

-J 11 u 11;u 11,u 10/u 11’U 11 u ~.. 
ll/UJ 12/u 11 u 11 U 1llU 1oiu 11 u 11 u --~-- 

11 u lliu .-+ 1OlU ll!U 11 u 

11 u 1l;U 1o;u 1liU --qir- 

11 u 1liU _ 1otu 111u 1liU 

11 u 11;u 10 u 1llU 11 u 

11/u 11 u --! 10 u 1ljU 11 u 

iiju 11,u 1O’U 11/u 11 u __-__ __. 
11/u 

-. __--~ 
11’UJ 12.u 11 u ll,U 1o;u 11’U 11 u _-_ .- ---- _ 

- 11sUJ 11 u 11 u 

11~UJ 11~UJ 11 u 11 u ii/u 11IU 

11iUJ 11iUJ 11 u 11/u 
I 

11/u 

11lU 

11/U 

11/u 

11 u 

- 11 u 

11 u 

11 u 

11 u 

11 u 

11/u ] 1oju 1 ll!U 1 11/u 11 u 

_~. -- 

‘::i~~~:~~~ 

.-------. - ._-.-. _- 
-A.-+ .._.. _. -.-1-.-.. .----L-. .--- .-..-. L.-- --.--I .- --_- ..-. I .--- --- -_I- 

-I 
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Appendix C 
Groundwater Analytical Results 

St Juliens Creek Annex Background Investigation 

Station ID SJSBK-MWlD SJSBK-MWI S SJSSK-MWPD SJSBK-MWPS __-.-- --~- -- -... _ .-.... ---.. --- ..- 
Sample ID GWlD-001 GWlS-001 ----.-- L GWlS-OOlP GW2D-001 GW2S-001 

Chemical Name - - -__..__. 
Magnesium --- 
Manganese --- --___---~.--~ 
Mercury 

Potassium 

Dissolved Metals (UGIL) --__ 
Aluminum ._-. 
Antimony ---. 

Beryllium 

Cadmium -_- 
Calcium 

Chromium -- 
Cobalt 

Magnesium 

Nickel .- 
Potassium 

Selenium 

Silver 

.- _-__- 
Wet Chem (MO/L) -- -. 
Phosphorus 

0612112001 Page 3 of 3 



Appendix C 
Surtace Soil Analytical Results 

St Juliens Creek Annex Background tvesttgation 

NAl 
Tit 

x-.. 
d 



Appendix C 

z 

-.- 

-- 

- 

- 

I 

- -.- 

- .- 

I 
.45 44;” 

NA 
NA 

NA; 
NA, 

NA NA/ 
NA NA! 
NA NAi 
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Appendix C 
Surlace Soil Analytical Results 

St Julienr Creek Annex Background Ivesligation 

.- .- 

.- 

._ 
_ 
.- 
.- 
I 1 NA/ 1 NAI 

b -. 

- 

-- 

1 J: 
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Station ID 

Sample ID 

Sample Date 

Chemical Name 

SVOCs (UWKG) 

&%$hene 
Acenaphthykne 

Anthracene 

E<o_(a@!h<ac$f:~ .~ ~ 
$zo(a)pyrene 

Benzo(b)!luoranlhene 

Benzo(g,h,t)perylene 

Benro(k)fluoranthene 

ChlyS”-3 

Oibenz(a,h)anthracena 

Appendix C 
Subsurface Soil Analytical Results 

St Juliens Creek Annex Background Investigation 
SJSBK-SB07 1 SJSBK-SE08 1 SJSSK-SE09 1 SJSBK-SE10 1 SJSBel~l sJSB~-?$j~~~ SJSBK-SB13 SJSBK-SBl4 

99/u 
99lu 

TJr 

99 u 

99 u 

99 u 

I 4.4’.DDD 4X-DDE 4,4’-DDT PesWCBs (UCUKG) 3.7 3.7 3.7 u u u 3.8 3.8 3.8 u u u 4.9 4.9 12 u u . . 
\Alddn 11 1.91u j 1.9/u 1 2/u 1 2.5lu 1 2.2ju 1 2lu I 2/u 

1.9’u 1.9 u Z’U 2.5 u 2.2 u 

1.9 u 1.9 u 2U 2.5 u 2.2 u 

1.9 u 1.9 u 2U /@U 2.2 u 

1.9 u 1.9 u 2U 2.5 U 2.2 u 

1.9 u 1.9/u 2U 2.5 u 2.2 u 
I 

otal Metals (MG,KG) 

Aluminum 

Antimony 

c 

ATsenic 

Barnum 

Beryllium 

Cadmium 0.58 u 

Calcium 129 J 

Chromium 
/ 

11.3 7.1 12.41 5.8 K 17.6 2.7 B 3.4 

Cobalt 1.3 J 0.94 u 1.3 B 1.2 u 2.9 J 0.95 u 1.2 J 

Copper 2.6 J PJ 3.4/J 4.1 J 7.2 1.2 J 3.4 J 

-I~ Cyanide 0.56 U 0.57 u 0.57/u 0_75.! 0.66 u 0.58 u 0.6 U ~. - ~~. - 
-. IrOn 7.110 3,380 5,680 2,690 13.400 1,470 2,370 

06Q22001 

SBO7-001 SBO6-001 SBOQ-001 8810-001 SBI l-001 SBIZ-001 SB13-001 SB14-001 SB14-001 P 

02/13/01 02/13/01 02/13/01 02/13,01 02/1~01 02/13/01 02/l 3101 02/l 3101 02/13101 

/ I 
/ 

I i I I 
78 u 77!u 75/u 

78 up 77IU 75/u 

/---. 78 u 77iu 75’U 

76 U 78 u 79/u 70 u 78 u 77 u 75 u 76/U 75Iu 

A---. ~~ -78U- -. 79u ~~.~~~ 78’U 78/U 77 u 75u 76/U 75IU 

76 u 78 u 79 u 78/U 75 u 76/U ~ 

75Iu 76iU 75iU 

75~u 76/U 75lu 

78/U 77lu 75lU 

78L 77lu 

75iu -761u--, 
751u ~ -)---_---- 76/U 75’U 

78!U 77k 75r- 
- 

;q--.--- 75!U 

78lU 
1~ -- 

-&.-----. - 77/u --75!u.- 761U 75:u .-.---~ 
78iU 77/u --- -- 75ju 76;U 75’U 

76jU 79/u 78/U 77!u 
-- 

7qu / 78[U 75iU 76lU 751u __ -.. 
76/U 78/U 79 u 78IU 78/U 77ju 75/u 76iU 75/u 
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Appendix C 
Subsurface Soil Analytical Results 

SVOCs (UQIKQ) 

Acenaphthene 

Acenaphtbylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benro(g,h.i)peryk?ne 

Be”zo(k,fl”ora”thene 

Chrysene 

Dibenl(a,h)anthracene 

FkNanthene 

Fl”O& 

Indwo(l.2.3-cdlpyr~ne~ 

NaphUulene 

Phenanthrene 

pYre?e~ 

PesWCBs (UG,KG) 

4.4’.DDD 

4.4’.DDE 

4,4’-DDT 

Add” 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosullan sulfate 

Endrln 

Endrin aIdehyde- 

Endrin ketone 

Heptachlor 

Heptachlor epoxide 

Methoxychlor 

Toxaphene 

alpha-BHC 

alpha-Chlordane 

bm-Bf-fC ..~~ 
delta-BHC 

gamma-BHC (tindane) 

gamma-Chlordane 

Total Meg’S (MG/KG) 

Aluminum 

Ammony 

Pssenic 

Barium 

Bstyllium 

06/22/2001 

SJSBK-SB17 SJSBK-SBII SJSBK-SB19 SJSBK-SB20 

s_B18-001 SB19-001 SB20-001 

02/12/01 02/12/01 
1 I I 

St Juliens Creek Annex Background Investigation 

SJSBKSB21 1 SJSBK-SB22 1 SJSBK-SB23 1 SJSBK-SB24 1 SJSEK-SE25 1 SJSBK-SE’26 

T 

SB21-001 1 5822-001 ] 5823-001 1 SB24.001 1 SB24OOlP 1 SB25-001 SB26-001 

I 
~~~~-~ 

02/09/01 I 02/07/01 I 02mJOI I 02lo7101 02/07,01 I 02/08/01 02/08/01 

i 741u ~*- ~~~--~+t: 75/u 77 ” 80 8O!U 80 u u 78 78 78 u u u 80 80 80 u u u 

19ou 19olu ZOOU 200 u 2oou 2OOu 

1.9 u 1.9 u 2u 2u 2u 2u 

J.SU ~~ 1.9 u 2u 2u 2u 2u .- _.. ..- .---~--. - ~...~ .~ .--- .--~-~ 

.~ -La J.. 1.9 u 2u 2u 2u 2u .-... -----.~..~.~ - -- - ..-.. --..-~-~...- ~- 
1.9 u 1.9 u 2u 2U 2u 2u 

1.9 u 1.9 u au 2u PU 2U 

1.9 u 1.9,u PU 2U 2U W 
I 

27.8 J 18.4 J 53.9 52.6 44.3 J 59.3 
0.091!8 ~ 0.18 8 0.17 B 0.3 B 0.2 B 0.23 B 

t 
-I 

t 

Page 3 Of 8 



Appendix C 
Subsurface Soil Analytical Results 

Station ID 
Sample ID 

Sample Date 

St Juliens Creek Annex Background Investigation 

SJSBK-SE15 SJSBK-SBl6 SJSBK-SE17 SJSBK-SBl8 SJSBK-SBl9 SJSBK-SBPO SJSBK-SB21 SJSSK-SBPZ SJSBK-SB23 SJSSK-SE24 SJSBK-SB25 SJSSK-SE26 SJSSK-SE’7 SJSBK-SS26 SJSBK-SE29 

SB15-001 5816-001 5817.001 SBIE-001 5819.001 SBZO-001 SBZI-001 SB22-001 SB23-001 SB24-001 1 5824-001 P SB25.001 SS26-001 se?!-00’ SB28-Oil SB29-001 

0203101 02/l 3101 020 3101 02/12/01 0202/01 02/12101 02/09/01 0~07/01 02l08/01 02l07,01 I 02107101 02/o/08/01 02/06/01 07./08101 02/09101 02/09/01 

I I I / / _____-~ 
Wet Chem (MGPI(G) ! I / 

1 
% Solids 90.3 88.7 

:-lm~L 1 

66.5 X3.5 85.41 a3 2 33.3/ 59.31 69.9 62.2 61.21 61.61 60.1, 
TOC NA NA NA NAi NAI NA NAi NAI NA: NAI NA, A!!-- 
PH NA NAI NAi NA/ NA/ NAI NA/ NAI NA; NAi NA NAb 

Page 4 cl, 8 



Appendix C 
Subsurface Soil Analytical Results 

Station ID 1 SJSBK-SBBO 1 SJSBK-SF,31 1 SJSSK-SE32 1 SJSBK-SS33 

Sample ID 1 SS30-001 I sB3i-~ole~~~ SB32-001 1 SB33-001 

/ 

St Juliens Creek Annex Background Investigati~ 

p 

o.qu 1.2 B 

696iJ 54,900 

31 3.7 B 

i 

3.8 J 2.6 8 

5.8 J 1.6 B 

0.61 u O.+’ 
13,300 4,2301 

-- 
-- -. 

-~ 

-- 

j I ~~~ 
I I- 

64jU IOOiU 1lOlU 

84jU 53/J 65iJ 

64/U 72/J 76jJ __ 
/ -i%!$.. 

84!U 
._. E.3 __.. -!?E-- 

2501 290; 

84!U 340i 4201 

84iu- 250/- 3101 

84iU 

841U 

ffl!U - 
84jU 

84/U 

84iU 240' 3001 

&i/u 17jJ 29lJ 

3 841J 991J 

84/U 2401 250~ 
! ---I 1 

4.1 u 5iU 53iu 

2.1 u 2.6jU 2.7/u 

21u 2.6Fpmm ~- 2.7iU 

21 u 26/U 271U 

210 u 26O!U P7O!U 

21u 26/U 2.7/u 

2.1 u 26/U 2.7iu 

2.6!U 2.7/U 

2.6/U 2.71U 

2.1lU 2.6/U 27/U 

2.1 u 2.6iU 27iU 
/ ---~/ 

6,?90 14,500 17.400' 

0.5 GIL -~ 1.2 J 0.83iJ 

3.5 11.9 10.4; 

14.2'J 479J 447!J -- L- 
069S 0.43 B 058/B 

SJSB.SB43m 

5843.001 

02ll3101 

52u 

ii; 

w 

2.7'U 

52iu 

-27!u 

521u 
52iU ~~___ 
52/U 

52:U 

5.2/U 
2.7iu-- 

-i 
2.7/u 

27/t ~~~ 
270/u 

L2$_- 
2.71u 

2.7IU 

2.71v 

2.7/U -- 
2.7iU 

-& 

13.100; 

0.63jUL 

11.6j 

36.4iJ 

04/S 

I 2iB 

.- 537jJ 

Tir- 

3801 

95ju 

3001 

26iJ ---.-- 
.I501 

3Gp 

-.+. - 
4.7jU 

-a--- 
d 

4.71u 

~~~ 

2.41U 

47iu 

4.7iu 

47ju 

47'U 

47/u .- 
2.4iU 

2.4,U 

24/U 
-t-- 

2401u. ~~~ 
2.4/U 

-;:4ju 

2.4'U A--- 
2.4iU 

2.4/U 

2.4lU 
+ 

15,400i _ 

0.78/J 



Appendix C 
Subsurface Soil Analytical Results 

Station ID SJSBK-SW0 SJSBK-SE31 SJS_BK-SE32 
Sample ID 5830-001 5631.001 SS32-001 
Sample Date 02/08/01 02/12/01 om2/01 

Wet Che_m (MG,KG) 

% Solids 

TOC 

?H 

60.1 84 6 82.2 
NA NA NA 
NA NA, NA’ 

SJSJj-se33 1 

St Juliens Creek Annex Background Investigation 

SJSWSB34 1 SJSSK-SE35 1 SJSSK-SE36 1 S, JSBK-SB37 SJSBK-SB38 SJSSK-SB39 SJSSK-SS40 SJSSK-SS41 SJSBK-SS42 SJ>%s:SE43 SJSB 
SS33-001 SB34-001 5834.001 P 5835-001 5836-001 5837-001 5838-001 5839-001 SS40-001 SS41-001 SS42-001 SS43.001 5844-001 

02/12/01 02/12/01 02!12/01 02/12/01 02/12/01 02/12/01 omzo1 02/12101 02/12/01 02113/01 02/13/01 02/l3,01 02/l 3/o, 

I I I 
I I 

6.9 IO/ 
-i I 

11.3 31.41 7.71 6.1 88.71 81.3~ 85~ 34.3: 
615jJ 854/J 

--..____-- 
584 J 321 iJ 814/J 2,170 2,6601 3,100~ 2.2101 3,790; 

13; 18P! 183 13.81 18.9 15.6 24.2/ 47.3/ 164 93.7! 1021 70 1818 
0.097’S 0.1218 

81 

0.11/B 0.11 B 0087iS 0 072 B 0.086/B 0.11/S 0.1118 0.341 0.41 

4J 4.8/J 5.2 J 3.8/J 62J 4.3/J 
039~ 0.491 

7.7/J 2:7iu-- 6.8/J 9.5!J---- 11 8lJ 

531 /B 

10.2jJ 128iK 

--~365/J 1.060/J 3,710; 

~~ 

2,280: 2,050’ 2 1801 
0.66’UL 

--- 
074UL 0.68/UL 1.4lJ 0.861UL 0.86:UL -j---- 

0.51 u 
.~~~ 

057UL 0.53IUL 0.63tUL 
36916 

0.671UL OGIUL 

644J 56.4 J 29 B 61.9 J 60.,/J 

0.67;UL 

50 5’J 308 J 1,260 86.51J 72.21J 1051J 
1.4/u 1.4 u 1.4 u 1.4 u 14u 16U 15u 19iu 1.7’U 

ml/ 21.7 192 19 47.4 4.8,J 151 34.81 32.31 36.4; 
--.. 9.4 12.1; 113 59.2 15.9 9.6 B 30.91 61! 

.- 
A~;--~ 41.2: -- 

82.61 ~~ 

I t__ / ,- ~~~~ 
I -A-.---- 

84.9 87.5’ 85.8 86 84.3:~ 82.1 j 73.21 79.81 663, 62.7: 63.1 70.4 
NA NAi NA NA NAi NA/ NAI NA/ NA; NA, 
NA NA/ NA NA NA. NA/ NA] NAI NAI Nx ~ 

06,22,200’ 
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Appendix C 
Subsurface Soil Analytical Results 

B~zo(b)fluoranthene 

Benro(g,h,i)perylene 

Pest/PCBs (W/KG 

Heptachlor @oxide 

St Juliens Cre ek 

f 

-- 

Annex Background Investigation 

SJSBK-SB46 SJSBK-SB47 SJSBK-SE46 SJSBK-SB49 SJSBK-SB50 

SB46-001 ~~47.Ocll. SB46-001 SB49-001 SB50.001 

ozu3/01 02/14/01 02/14/01 02/i 4101 02/l 4/o, 
I I I I I 

75ju 

34/J 

361J 

391J 

I I ! I I - 

1.9 u 2.4 U 2U 2.4/U 2.3/U 

1.9 u 2.4 U 2U 2.4/u 2.3 ” 

1.9 u 2.4 u 2u 2.4jU 2.3 u 

19u 2.4’U 2U 2.4/U 2.3 U 

I I I I 
I I / I 

0.56/U 1 0.71jU 1 0.59/U 072/U 1 0661U 

2760 1 27,200/ 1 i7,100/ 

1 

1 6,5501 1 9,510/ 

PaQe 7 Of 6 



Appendix C 
Subsurface Soil Analytical Results 

St Jullens Creek Annex Backaround lnvestiaation 
Station ID .A%44 SJSSK-SB45 SJSBK-SB46 SJSBK-SB47 SJSgGBps SJSBK-SB49 SJSBK-SB50 
Sample ID SB44-001 P SB45-001 SB46-001 +47-001 SB48-001 SB49-001 5850-001 
Sample Date 02/13/01 02113/01 02/13,01 02114,01 07./14/01 02114101 om 4/o, 
Chemical Name J 

I I I 
Lead 40.41 48.81 ~.. 35.51L 34.9lL 24.4!L 262lL 19.91L 

3.380’ 512 J 440 J 1,8W/ 567~J I,4701 

215 29.7 46.3 61.11 331 72.9; 

038 0.69 0.33 0.131 ~~ mo.251 0.291 

15.7 K 3u 2.4 J 10.4!J 4.7 J 3.3jJ 14/K 
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Appendix E 
Soil Scanple Data Summary 

St. Julians Creek Annex Backaround lnvesiiaatlon 

Level (UTL) !Lowcr Bound 

FOI .._ L FOI 

. / 

R-Q $4’~Dar (ug/Kg) I 17 / 2 19 89.5 4 19 : 9, ,,.. ,._,,,........... ““,, .._ ( .; ,... .,. 
F02 4,4’-DOT (ug/Kg, i 5 -- ; 14 --A 26.3 3.9 

4,3 .; 948 
‘0.6 : .7.s 

.I:. 

..-- .._. -_----_-_-- _ 1 16 56% 

1’02 *~J’-v%!F!!w ..I !i? ; ..1 ..!‘! !I??“?. 1,. 532 : 
,..- -. .- ._ ) .___. _-_ 

s 41 ; 19Oa UP,?? _,.................,.,.. 1.. !?! i., ,, .56’S 
FO2 Arennyhthene (@Kg) 1 20 20 0.0 80 8s j 95% 92’ j SS !il i 9sw 

FO2 _._ Acennphlhylene @g/Kg) 1 : 17 .._.......... _.. ..- . _ .._.............._ __ ,.,i .._.......................... b i 3 ..,.......,. E . . PS 2’ 99 I 57% - 

F02 Aldrin (@Kg) 1 ! 19 94% 
j....... 

2.7 i 2.2 5.9 i 56% 

FO2 dphn-Ch’o&- 
3 3 I 

..._._..._....,,.. ._....._. .._.. _ w!%? .._.....-....” . . . . . . . . . . . ...) ,. . . . . . . . . . . . . . . . . . . ...) 16 _..... 94% 9.s 45 i S6% _.. .̂  ._. “.. .,,............_ ...” ,..,...................................... . 
PO2 Aluminun~ (mg/Kg) , 20 1 95% 

7669 
9401 

.; .._....._.... 
9% 

F02 Anlhrncene (q/Kg) / 1 ! 19 ...” . (,...................... . ._. p 20 5.0 E-7 i E-6 !- Np 1 92% .,, . ._ . ..v E-4 i Np”““““‘J 91 / 87 99 I S7% 

0.5 
~.. ,.. .., ,. ..,. ,.. ,. ,. ., ., ,, ,, ,. ,. . 

F02 Anlimony (m@g) I-1 : 19 20 5.0 
o.w2 i 

0.5 0.6 : 94% 0.7 i 0.7 0.7 

!?Z.. .!!~!!~.!m.g(Ks! .~................................._...................... I... 20 .._...... i................._.~...... 

L- L!?L__~ 

,............ ?!? .._,,...... !!E!! ,,,,,,,,,,.... %.! ,. i.. !A!!? / N I 25 21 ..r-& [ ..2~~ .,.,,.... 
30 / 95% 40 1 3s ~~~; 49 i 9S% ,. _., 

F02 be(ng) / j 19 19 0.0 E-7 : 
H-8 2. ..,. 949b ,, ...” ;., ,..,.,......,,,,.,_ ,,, ,,,,.,.,,,...... 
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F02 .Cwe! !WKz 
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I__- ~. 

100.0 i . .,.,.......! .._...... .,. 20 0.99 ! 0.02 ! ;. ,,,,,,,,,.,,.......... y L ; 8.4 p. ..-,....., _ 6.7 11.3 j 95% 17.1 : 13 i. (.. 27.5 I 95% .._...... ,. ._.. ” .,..................... “.. ,_,. ..,.............. ...” ..-.... _ . 
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1.. . . . . . . ...? _... /_........... !!... s... . ,....... _ !!!.o I..... ,.., EI .,.,_,.., ,,,.,. j. _..... .8! ,. ..,,....... ., 
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F02 Endrin (ug/Kg) : 2 / 17 19 10.5 NP I 4.1 .._._ ..-. .._........... .._ . ...” i.. .._ .i _,.. .._.. . ..-...... .._ !?I? . ..J ES ..̂  / . . . ,. .,.. ,... ,.,.......... 
F02 Endrin HIdehyde (q/Kg) ! 2 . I 17 
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T 

! 

File# Chemirnl Name j Delerts ; Detects 1 Smllples 

PO3 :::.:,:: :: : ‘,,,: 

FO3 Acenn~hlhylene (@Kg) i 20 20 
FO3 : 20 20 ..- Aldrin @/Kg) ..-..................,.... ........................... 
FO3 d~heCblordnne &/Kg) 

i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1 1 ; 19 20 

FO3 Aiuminunl (mg/K@ j 20 / 20 
F03 Anlhrncene(ng/Kg) ; 20 20 
I703 . A?!jmonxJm.fiK! i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 I?! ..... ,., ,,,. .., ,, 
F03 Blvium (m@Kg) [ 20 i 20 

F03 i 1 j 19 20 . . . . . .._ beta -BHC (II&, . . ._......................................................~... I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...! .._. ,...... 

F03 Lend (m g) 20 

F03 .?!!%!!!!!% !.!!&!!M .._....._............... I.. ;....,..... 2P ,,.. ., i ,., ,,, .,.,, .,,.,,,,, ,.,, . ..??Z 
F03 Merrury (mg/K& j 6 i 14 20 

PO3 Magnesium (mg/K@ ! 20 1 
,.. ..~................................... i ,-. ; ------z- .,. . 

FO5 /Iron (mg/Kg) j 10 j 1 10 

PO6 

PO6 11 / 1 11 

Fo7 

I ! 
! ! 

! 
Frequencyot’ -L = Log i -N= j Ass,,,,,ed ’ 1 ivbl” 

Detertion Normr~~ i Normal f Distribalion i (Cam.) \ (Cunr.) 1 (Cnnr.) i Level 1 (Cont.) i LITL (Cont.) \ (Cont.) ’ Conlidenre 

0.0 B-6 / / E-6 / NP f 77 76 75 ; 92% Sl 99 ; 51% 

0.0 E-7 I . / E-7 : Np I 2 1.9 2 i 92% 2 i 2 57% i.......................................: .... ............................................ ..................................” ......... .............. ....... ... 2.5 ,I .~ :. 
5.0 ES ! II-9 I NP ; 2 1.9 

...............................................; 
2 j 92% 

f 
2.8 i 2 8.4 f 57% 

100.0 E-4 i 0.97 i N 1 9361 7586 11136 1 95% 15599 I 13516 95% .._........................ .” i . i ...” . .................. ..................... ............................................. i ........................................” .... ..” / . 1?1!1 i . 
0.0 ,34, i E-6 / Np ! 77 76 7S j 92% El I so 99 i 57% 

0.0 E-7 ! E-8 i Np : 0.5 0.5 0.5 I 92% 0.6 i 0.5 1.2 I 57% . ..,. . .,,. . ..i .._ i .: 
100.0 E-5 i 0.33 / N L-+-----+ 39 33 45 ; 95% 

t 
61 ; 54 74 : 95% 

5.0 / E-6 i E-6 I NP : 2 . . . . . . . . . . . . . . . . . . . . . . . . ...? ...” L? ......... 2 i 92% 2 j 2 2s i 57% . . .... ._, . ,. . . . . . . . . . . 
S5.0 O&)9 ; O.Sl I N ) 3 2.4 3.6 / 95% 5.1 ! 4.4 1 6.3 j 95% 

0.0 E-7 i E-7 I Np ; 2 
. .._................... ).- ..; 1.9 2 ; 92% 2 I 2 2.5 i 57% 

0.0 E-6 1 
(.................. . ....._............................. ............................................... 7 ....... ........... ................. ..~. .. ....... ... .. .. 

E-6 1 NP j 77 76 7s 1 92% Sl j so 99 : 57% 

5.0 E-6 j E-6 / Np ; 3,s 3.8 3.9 j 92% 4 i 4 4.9 : 57% 

0.0 E-7 i E7 I Nf I 2 1.9 2 j 92% 2 : 2 2.5 / 57% 
:- 

5.0 E-7 i E-8 j m : 3.8 3.s 
-.---)_- -._ -i- 

3.9 I 92% j / i.. 
E-6 ; E-7 I__ Mp ; 

j 5 / 4 7.4 

; 92& 
.._ .i. .._.. ; ?! 

10.0 3.8 3,s 3.9 5.1 i 4 S.9 ! 57% _---__lr~ - 

12 I 10 1.5 : 95% 

. . 

100.0 I 0.03 / E-6 / NP i 7.9 1 6.2 1 S.6 / 92% 1 13 i 10 / 30 i 57% 

: MuntiewTetbttili Skfucb .kiti SubG~&c~~ 
52.4 1 0.03 ; 0.002 / Np j 1.2 2 / 2.6 : 57% 

Mundm-Tetptnm &faee~ 
90.0 ____.. - -- / 0.43 ; ! N [ 4.8 1 3,s ( 5.8 ; 95% / 7 : 6 --g-.92----- '95 76 

100.0 j -- : 0.79 j N / 2501 / 1993 / 3009 j 95% / 3669 ; 3151 I JSl5 95 % 

.&ltl~~&;T&ttmtq, S&&face i 
90.9 ( -- / ! 0.63 ; N ; 9.5 1 6.1 1 12.8 : 95% 1 18 j 14 / 25 j 95% 

100.0 I __ j 0.71 j N i 4614 1 3062 1 6165 ; 95% 1 S412 ! 6791 j IlY3S : 95% 
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.., . . . . . . . . . . . 
FIO Aldrin (q/Kg) j 1 20 5 0.001 i E-6 j NP 2.8 5.1 i 92% 8.7 ! 1.4 17 : 57% +------ 
F10 -kh~-ch’ord~e (“km? 

/ 
/- -..- .2 1 Ir! E-5 ! E-7 ! NP i 3.1 57% .., ..” . ..__^.. .._.. ._.. zo ..!O. . ,:. _" . . . . . . . . . . ...! ,.,.,.....,............." f. .,. . ..z.s ,,,,,,,............................ x? ;, .,, .P? __.,,,.. ...,,, ..." .9:.! .,.. .?.+.. 

FlO Aluminum (mdK@ ( 20 , 20 100 0.77 1 E-4 / L ; 10777 7617 18937 j 95% 30002 
; ..??. !......... 

63698 95% - 
FlO 4 / 16 0.03 Np 12s 110 170 / 92% 

4 19241 

332 j 290 550 j 57% Anthrwm(uqXg) . 
1 

.” .._....... “.._ . _ i 1 20 2(,- --i,,j 
..-._......... ,. ,, i . . ... ,.... ...... .............. ..................... ... .... ......... ............... ‘ ...................... _ ..,...,... _.- ....I......... -.... ........ ... .! ..... ............ ..................., ......... i.. .... .. ... 

11’1 I [4,4’-DUE (uuKx) Y 1 88.9 
: -. : 

/ __ i E-6 i NP i 20 / 16 28 / 89% 1 269 : 28 / 130 30% 
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i 9 j 1 9 1 100.0 I -- i 0.05 : N i-1 136 i Y>% 

Bohicket Snbsuiface : ,. I 

F13 .._.. d@s!!orda?e ww ., ._ . ^ .̂.,... ..j 

ES ; E-S ! 

-1. ,. .; .!s 19 - 5.3 E-8 j E-8 ! Np i 2.1 2 2.1 I 94% 9.6 ; 2.3 23 i 56% 
,... .._.. ..,..... _ .,,.,.., .,..... ..,... ..~ _, ,./ ,...., .,, ,,,,,,,, ,,,,,.,,.,.,.,, ,,,,,. ._..,,,,_, ._ . ...” .................. ......_ < ...... f 

F13 20 100.0 0.49 / 0.07 / L i 8389 6206 
..” 1 

13297 j 95% 21155 I 1437 1 40741 j 95% 

F13 Anlhrncene(ug/Kg) 4 i 16 20 78 82 i 92% i .., 
88 i 88 - 9, / 

; i. .?!.?!I 
F13 Anlimony(mglKg) I 1 : i 19 20 92% 0.91 ; O.S6 1 : 57% 

F13 Arsenic bpjKg) ,, I 20 / 
j ~ ,. 20 100.0 0.0s / / 0.61 i 

Np”“’ _... j ~.52 ..- o.49”“““““’ ..-..... oaks I 

N j 3 2.3 3.7 I 95% 5.5 j 4.6 6.9 : 95% 
_ .,. . . . ................................................................................................ ................................... ............ ... .- .~.. .... ....... ......... 

F13 Bnrium (q/Kg) , 20 i 20 100.0 0.11 / 0.79 ! N / 33 25 41 : 95% 61 ; 51 17 I 95% .- -_ 
F13 Benzo(n)nnthmcwws (ufi/~g) i.” ...” 9 I !! . . . . . . . . . . . . . . . . . . . . . . . . . ..E ............. ............... 4?:1! ................ .......... !?,rl...” ....; ....,..... E:? ,..,...,.. I .....,............., !: ,...,,,,.,.,...,... j .....,....., 3 ..........,... ............,...... 5s ....-..........................-.... x? .............. i ........ .... ?% 

221 I 151 423 j 95% ,. ,, ...” . .._..................................... ._.......... .i 
F13 Benzo(n)pyrene (q/Kg) / 10 I 10 20 50.0 0.03 ; E-5 f NP 1 79 78 &+ i 92% ” “’ 

.j 
253 j 170 300 i 57% 

F13 Benzo(b)Buornnthene(ug/Kg) i 9 / 11 20 45.0 0.009 I ,3-f, I Np ! 80 78 91 / 92% .,,,.; 316 j 200 420 / 57% ,, ,, ,,...,, ,,.,, ..,.......... 2i6” I”‘“” ..__ ~~~ 4;s 
Fl3 Benzo(g,h,t)perlyene (q/K@ I 

/ 11 f 9 20 55.0 0.1 ; E-4 i L / 88 65 138 + f- 95% 
! .- 

95% 

PI3 20 50.0 0.04 .._....... Benzo(k)fluornnthene(u~R) : 10 i 10 ..~............................~...... _..._..I.............................. /...................................l... .... .... 1 .., ,, Eye. 1. ,, ~.,, .,.,,, ..I. ?? .,...... ,.,,,...,,. ?S ., ,.. Y.. ,..,.,. . ..\. .,..... 92pb 57% 
F13 Beryllium (mflg) t i 20 20 0.0 E-8 i O.Wl i NP j 0.2 0.2 0.3 : 92% 

$; . / _.._.......... :+ $> i 

---. i 57% 

F13 beta -BHC (up/K@ I 19 19 0.0 E-8 i E-8 i Np r-18 63 84 ; 92% 252 i 180 290 ’ 57% ,. ,,. ., ,_ ..,....., .,..,.,,.. ,..., ,,,,, ,,.,,,, ,,,.., / ,,.,.,..,,..,. 
F13 i 20 j 20 100.0 E-4 I E-8 / Np i 741 585 1100 ! 92% 

..,,....,...,..........,...... e. ./. 
I 57405 j 9490 105000 57% 

F13 Ch!?nli”“’ (vm .._..~.................................. I 19 I . . . . . . . . . . ...! I?!! %!. ............ 
/ 12 : 8 

.......... O:!!? .......... i ...... !&!Es. ..... i .................... L ................... : ........... !?A... ....... 
F13 Chrysene (q/K@ 20 60.0 0.08 j E-5 i L i 106 

!!3 Cohnll (q/Kg) .,. 
PI3 

,,,,, ,,.,,,,,.,,,,,,,,.,,..,,,........,.,,, ,...,,,,..,... i !.! j !i ,, ,,.,,,,, E ,,,,,,,,,,,,,,..,,.,..,...... E:!! ,,,,,,,,,, ,,,, 
dclln - BHC (q/K& _--.- -- j 1 19 19 0.0 

E? j Lx?!?? . . . . . . . . . .................. 4 ................... i ,.,..,,, .??, ,,, ,, ,,.,, ,,,,,,,,,, 
0.8 ; E-8 ; Nl’ j 2 

El3 . . Dibenz(qh)RII’llrncene(,tdKp!. 
E-6 -?-jy-y-x$--7--y-- 

i !6 zo.. ??:o ,,.,, ,.. 
F13 Dieldrin (II@@ i 19 

j 
19 0.0 

;. 
E-8 / 

.t 
E-8 ! NP : 3.9 

F13 Endosulfnn 1 (ud#e.) .._............. .., ,..... i, ,. ! 19 19 0.0 E-8 ! E-8 ! Np i 2 
.j.. . . i 

F’13 Endosulfnn II (up/K@ / 19 
j - 

19 0.0 E-S ; E-8 I NP ! 3.9 3.9 5.7 I ----_-------~-; 4 j 94% 4.3 ALi--JE-- 
F13 Endrin (ug/Kg) 19 19 .._................................................................... +- i...........................,.......” 0.0 58 / 8.8 / Np / 3.9 3.9 4 1 94% 5.7 I 4.3 16 .._......... ...” ..................... .... .... .. ... .; ..... .,, 56% 

F13 Endrin nldebyde (q&g) 19 19 0.0 
.......................... ..... f ........................... + .............. ............................. 7 ............................................ 

E-8 i / E-8 i NP / 3.9 3.9 4 
... ...i 

94% 
.: 

---&----. - 5.7 i 4.i 16 ; 5h% .’ 

F13 “‘we”e (“@g! i . . . . . . . . . . . . . ...! i .!9 * i 80 79 82 ! 92% 88 ! SS 91 I 57% ., . .,...,.... “._ ,.,“.., ...... I?!! .............. ................. 5?! ........,........ ........... Er ,........... I ...... ...E? ..........! . . . . . . . . . . . . . . . . . . . . . . ...” p.----- .._.................. i. ., ) ,. 
Fl3 gnnunn-CbIurdRne (@Kg) 19 5.3 E-7 1 ES [ NP 1 2.1 2 2.1 j -* 94% 5.6 / 2.3 8.1 ; 56% -___ 
F13 ‘“de”o(*,2~-rd)RYre’le .!! .._...................... T?.... 45:?. 0.05 I f E-4 ( L j x9 68 129 j 95% 202 I 145 356 ’ 95% ,... ,.. . ~ j . . ..~......... ......-... . . . ..i 
FL3 Iron (mpjK@ 20 100.0 0.3 j 0.01 i L ) 8023 6295 

1 1288 ! -~~~ ~~~-~“~~~ ~~~ _ 
29624 I 95% -~II___- ~- ---- -_--_ 

20 100.0 33y2 95% ,, ,... ,.... ,, ,,, ..,....,.,.., 
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